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INTRODUCTION.

Trr incidence of infertility among domestic animals has been the
greatest stimulus towards researches upon the pathology of the
genitalia of these animals (Quinlan, 1929, 1935). However, it has
been realised for many years that factors also of a non-pathogenic
nature are responsible for many irregularities which occur in con-
nection with the functions of the sex organs of farm animals (Heape,
1899, 1901; Marshall, 1903; Hammond, 1914, 1921; Marshall and
Hammond, 1926).

Detailed studies of sex physiology are elucidating problems
which, if solved, would assist farmers in regulating the management
and feeding of their stock so as to obtain maximum production during
the full length of the normal life of their animals. Any degree of
infertility means economic loss; moreover, the presence of inherent
low fertility is transmitted to subsequent generations (Crew, 1925).

Great similarity exists between the sex organs of the main species
of farm livestock (Kupfer, 1928), so that sex physiology studies of the
one may very materially assist the researches on the other. Yet, in
spite of the closest identity in structure of the genital organs, striking
differences in function, or rhythm of function, of these organs have
been found to exist, not only between closely related species, but
even between breeds of the same species and this appears to be the
case particularly in sheep (Heape, 1899, 1901; Marshall, 1903;
Marshall and Hammond, 1926).

Pathological conditions of the genitalia of sheep are relative-
ly seldom encountered (Marshall and Hammond, 1926), so that, in
this species, the search for essential knowledge of the nature of the
aetiology of infertility should concentrate largely upon genital
physiology.

Such differences in sheep as the age of puberty, duration of the
annual sexual season, fecundity, fertility, ete., must, to some extent,
be attributed to breed characteristics. Hence, Border Leicesters,
Leicesters, Dorsets, and Suffolks are among the most fertile breeds,
while the Blackface is considerably less fertile due to the high
incidence of barrenmness (Nichols, 1924, 1926). Dorsets have two
sexual seasons while other British breeds have only one annual
sexual season (Roberts, 1921; Marshall, 1922). Although the
fecundity of Merinos is considerably less than that of the British
breeds of sheep, the sexual activity of the former breed is exceptional
in that Merinos in certain parts of Australia and South Africa
experience a continuous series of dioestrous cycles throughout the
vear, when conditions are favourable (Marshall, 1922; Quinlan and

Maré, 1931).
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There is, however, considerable variation in the expression of
these physiological characteristics and the contention that environ-
ment plays an important role is not without foundation. Tt is of
scientific interest and immense practical value to know in what way
the various environic factors influence the activity of the reproduc-
tive processes, as such knowledge may bring about the introduction
of methods of treatment and management which would result in
greater fertility and, consequently, larger economic gains.

Climate is the principal factor in the limitation of the world’s
sheep population; the dense centres of sheep population are found
within comparatively narrow limits of temperature, rainfall, and
humidity, to which sheep are particularly sensitive during the breed-
ing and lambing seasons (Johnson, 1924). Types of seasons have
considerable influence upon the growth of sheep more especially
during their first year (]Iammond 1921). Due largely to climatic
preference the heavily woolled breeds of sheep, such as the Merino,
are not found to thrive in regions of high rainfall and humidity, but
they prosper in the semi-arid areas in spite of wide ranges of tem-
peratures. During poor rainfall seasons in the latter areas, Merino
sheep have been said to be less fertile than during normal seasons

(Quinlan and Maré, 1931).

The various types of soils and subsoils have been claimed to
influence the fertility of certain British breeds of sheep. Thus, a
relatively high percentage of infertility is found among Lincoln
sheep run on the wolds, Shropshires on a subsoil of New Red Sand-
stone, and Hampshires which are not run on chalk downs (Heape,
1899). In South Africa, the insufficiency of phosphorus in the soil
has been 5h()\\ n to be the cause of infertility in cattle (du Toit and
Bisschop, 1929) and evidence exists that the reproductive powers of
sheep are affected in a similar manner (Bekker, 1932).

The type, abundance, and nutritive value of natural pastures are
the pnnmpal factors which determine the sheep-carrying capacity
and the success of sheep farming in any area. Mqlnutrltlon, due to
deficiencies in pastures, most commonly occurs in old countries on
uncultivated grazings to which no return has been made to compensate
for the value taken from them, or in new countries where the native
stocs has been 1mproved without a corresponding grading up of the
pastures. Such deficiencies generally result in emaciation; in young
animals growth is stunted, “while in mature animals the breeding
capacity is affected (Orr, 1929). This problem of deficiencies in
pastures is of particular interest in South Africa, where the natural
grazing in large tracts of otherwise good sheep country becomes so
leached of nutritive value during the winter months, that sheep are
unable to continue the normal processes of production and reproduc-
tion unless supplementary feed is supplied.

With adequate feed and in the absence of disease, normal growth
and development of the animal body take place. During the early
stages of life, the sex organs develop at an equivalent rate to that
of the rest of the body, and the age of puberty marks the commence-
ment of the cyclical changes in the female, which cease only when
old age overcomes general ability and the sex organs undergo
gradual atrophy (Robson, 1934). While no definite data exist to
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indicate the normal sexual life in sheep, what is maintained in the
sase of cattle no doubt can be applied to sheep, namely that con
siderable variations due to breed and feed exist (Hammond, 1927)
The same changes which initiate the activity of the sex organs of the
female at puberty, bring about the cyclical secretory and morpho-
logical effects at periods when the behaviour of the animal indicates
the occurrence of oestrus. The morphological changes which take
place in the uterus, fallopian tubes, and vagina, are under control ot
specific substances (hormones) which are produced by the ovaries.
I'urthermore, the activities of the ovaries are under the control of
hormonic substances secreted by the anterior pituitary gland, but
the factors which determine the activity of the anterior pituitary lobe
have not been identified (Robson, 1934).

It must be apparent trom the above remarks that: (1) In spite of
similarity of the associated organs and the principles governing
physiological phenomena in various breeds of sheep, certain differences
are fundamentally specific and breed characteristics and such
differences are reflected largely in degrees of fertility.

(2) Environie factors are responsible for a certain amount of
diversity of intensity of the activity of the reproductive organs.
Adverse conditions such as scarcity of feed or malnutrition result in
inactivity of the reproductive organs which is reflected in infertility.

The Merino sheep population of South Africa is approximately
40 millions, the non-woolled breeds constitute about 5 millions, while
the improved mutton (British) breeds exist in very small numbers.
The Merino sheep industry is, therefore, of immense importance to
South Africa.

It has been stated that the fertility of Merino sheep in South
Africa is decidedly lower than that of sheep in Europe (Nichols,
1926); Quinlan and Maré (1931) obtained 77-7 per cent. fertility in
Merinos and they state that, under less favourable conditions on
South African farms, fertility is infinitely lower. It is, therefore,
evident that great importance must be attached to information upon
the physiology of breeding and especially to all problems affecting
fertility of Merino sheep in South Africa.

The physiological changes in the ovaries of Merino sheep in
South Africa, and their practical application in breeding have been
studied 1n great detail (Quinlan and Maré, 1931). However, 1t 1s
interesting to note that certain of these observations do not entirely
agree with those made by Kipfer (1928), under different conditions in
the same country. The varying results obtained by Kiipfer were con-
sidered by Quinlan and Maré likely to be due to abnormal adverse
seasonal conditions.

In certain observations made by the author, preliminary to
those reported in this thesis, there appeared to be a certain similarity
to the results recorded by Kiipfer (1928) under western Free State
conditions, rather than to that of Quinlan and Maré (1931), whose
observations were made under (Cape Karroo conditions. The main
feature of the difference was the duration of the sexual season.
According to Quinlan and Maré, Merino sheep in South Africa
experience a continuous series of dioestrous cyeles throughout the
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year, whereas Kiipfer observed the existence of a prolonged anoestrous
penod in non-pregnant Merino ewes, during which period ovarian
activity is in abeyance. It appears 1mportant to establish whether
environic factors constitute the main cause for such differences in
ovarian activity, and whether deviations in the cyclical activities of
the ovaries can be brought about by subjecting sheep to various
treatments for extended perlodh of time.

REVIEW OF THE LITERATURE.
THE SEXUAL SEASON.

The sexual season is the period of the year during which the
non-pregnant ewe exhibits oestrus or a series of dioestrous cycles

(Heape, 1900).

Sufficient information has been accumulated to establish the fact
that, in most types and breeds of sheep in many countries, the
sexual season is restricted to a particular time of the vear, namel\‘
the autumn and early winter months (Heape, 1900; \Lubhall 1903,

922; Kipfer, 1928; Cole and Miller, 1933; brmnt, 1934). From
Marnhdll> (1922) accumulation of the earlier information, it 1s
evident that the wild types of sheep are monoestrous, but that
the domestic breeds are polyoestrous in that they experience a series
of dioestrous cycles during the sexual season. The latter informa-
tion has been confirmed by the more recent authors in whose
observations the British and Merino breeds of sheep were included.

Instances have been reported which reveal that, in certain
limited cases, sexual activity of the non-pregnant ewe is exhibited
annually 1n two sexual seasons (Wallace, 1896; Roberts, 1921;
Marshall, 1922; Marshall and Hammond, 1925). This peculiarity
appears to occur particularly in Dorset Horn and Merino sheep.

Turthermore, there is evidence to indicate that Merino sheep in
certain parts of Australia and South Africa and certain breeds in
Central  Kurope are found to experience non-restricted sexual
activity, or a continuous series of dioestrous cycles, throughout the
vear (Marshall, 1922; Kiipfer, 1928; Quinlan and Maré, 1931).

It may be said, therefore, that there appears to be a gradual
increase of sexual activity from the monoestrous condition of the
wild species to the extreme degree of polyoestrum exhibited by
certain domestic breeds of sheep.

Toe AnorstTroUus Prriop or ANOESTRUM.

The anoestrous period is the period of rest during which there
is complete sexual quiescence; anoestrum occurs between the sexual

seasons (Heape, 1900).

From the information cited on the sexual season, it becomes
obvious that the duration of the anoestrous period decreases from
that of the monoestrous wild types to that of the polyoestrous domestic
breeds of sheep.
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The British breeds of sheep, in their home country and abroad,
experience an anoestrous period and, although some variation exists
as to the length of anoestrum, the latter occurs during the spring
and summer months (Heape, 1900; Marshall, 1903, 1922; Marshall
and Hammond, 1926; Roberts, 1921; Cole and Miller, 1933; Grant,
19:34).

Kiipfer (1928) reports that the sheep of Central Kurope have no
annual anoestrum and, according to Marshall (1922) and Quinlan
and Maré (1931), Merino sheep in certain parts ot Australia and
South Africa do not experience an annual anocestrum. However,
Kiipfer’s (1928) observations on Merino and Woolled-Persian sheep
in South Africa definitely indicate the existence of a prolonged
anoestrous period. It is interesting to note that Kiipfer found the
same condition of anoestrum to exist in Boer and Angora goats
during the spring and summer months under South African condi-
tions and the observations of Warwick and co-workers (1933) on
Angora goats in Texas agree with those of Kiiupfer on the same
species; the former authors report an anoestrous period during the
Texas spring and summer months.

Various reasons are advanced to explain the differences in annual
sexual activity of the types and breeds of sheep. A certain amount
of Importance is attached to genetic differences, while at the same
time it is realised that such factors as feed and climate may modify
the degree of sexual activity of the non-pregnant ewe. The available
information velating to these aspects of the sexual season and
anoestrum is given under a subsequent section of this review.

Tue Droestrovs CyYCLE.

It has been indicated that the sexual season of the non-pregnant
ewe 1s made up of a series of dioestrous cycles. Kach dicestrous
cycle consists of : prooestrum, oestrus, metoestrum, and dioestrum,

(Heape, 1900).
Prooestrum.

In sheep, the external signs of prooestrum are slight, although
they have been detected as being a congestion of the vulva and a
discharge of mucus (Marshall, 1922; Grant, 1934).

Quinlan and Maré (1931) observed that in Merino sheep oestrus
comes on gradually over a period of several hours, but Grant (1934)
found that in Scottish sheep receptivity is reached within 30 to 60
minutes.

Oestrus.

““ Oestrus 1s the special period of desire in the female; it is
during oestrus, and only at that time, that the female is willing to
receive the male and fruitful coition rendered possible ’* (Heape

1900).

The external symptoms of cestrus in the ewe have heen described
by Marshall (1903), McKenzie and Phillips (1930), and Grant (1934).
The mutual behaviour of the ewe and ram is a reliable indication of
oestrus. A mnon-receptive ewe runs away when approached by the
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ram, while a receptive ewe goes in search of or goes to meet the
ram; attention from the ram causes the ewe to vibrate her tail and
she allows the ram to mount or to serve her. The external signs
of prooestrum persist during oestrus.

Considerable variation in the duration of oestrus has been
observed. Heape (1900) considers that in Barbary wild sheep oestrus
lasts only a few hours, while in domestic sheep it lasts probably 12
hours.  McKenzie and Phillips (1930) in a study of 247 periods
found an average duration of 268 hours in Hampshire, Southdown,
and Shropshire sheep; the shortest and longest periods were 5 and 50
hours respectively and seventy-four per cent. of the periods were 18
to 36 hours. Significant differences were found to exist between the
duration of oestrus of the different breeds and significant differences
were found between lambs and yearlings; however, such differences
were not revealed between yearlings and older ewes. Grant (1934)
observed that in Scottish sheep the duration of oestrus ranged between
3 and 84 hours, the mean was 22 hours and the mode 28 hours.
McKenzie and Phillips and Grant observed the duration of oestrus
by means of *° keeled *’ vasectomised and vasoligated rams, frequent
inspections for marked ewes having been made. Quinlan and Maré
(1931) tested Merino ewes at twelve-hour intervals and they found
the average duration of oestrus to be 40 hours, the mode 36 hours,
and the range 24 to 96 hours.

Metoestrum.

Metoestrum, the waning of oestrus, is gradual; it lasts for a
period of several hours (Quinlan and Maré, 1931; Grant, 1934).

Dioestrum.

Dioestrum is the period of the dioestrous cycle during which no
sexual desire 1s shown; it is an interval of quiescence (Heape, 1900;
Marshall, 1922). Heape considers that the two quiescent periods,
dioestrum and anoestrum, are homologous, that the one is a modifi-
cation of the other, and that ‘‘ the modification is no doubt related to
an 1ucreased or decreased power of reproduction ™’

Quinlan and Maré (1931) found the length of diocestrum 1n
Merinos to range from 125 to 17 days and the mode is given as
15 days.

Periodicity of Oestrus.

Usually, oestrus recurs with marked regularity during the sexual
season. The periodicity of ocestrus, or the length of the dioestrous
evele, depends largely upon the duration of oestrus and dioestrum.

Quinlan and Maré (1931), and Quinlan, Maré, and Roux (1930},
(1932) found the mode of the dioestrous cycle in Merinos to be 17
days and, while the great majority of cycles were 16 to 18 days,
eveles as short as 6 days and as long as (8 were observed. McKenzie
and Phillips (1930) report an average dioestrous cycle of 16-6 days
for certain British breeds of sheep; 79 per cent. had cycles from
14 to 16 days; there were no significant differences due to age and
breed. Grant (1934) found the mean duration of the dioestrous cycle
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in Scottish sheep to be 16-4 days, the mean deviation being+0-8
days. He points out that Kiipfer (1928), Sanctis (1926), and
Schmaltz (1921), found a somewhat longer cycle to exist in Central
European sheep and, by compiling all available data, Grant gives
the average duration of the cycle as 16-8 days and the mode as 17
days.

Variations in the length of successive dioestrous cycles are small.
Quinlan, Maré, and Roux (1932) found that in 45 per cent. of cases
no variation occurred while variations of one day occurred in 45
per cent. of cases.

(‘onsiderable evidence is available to indicate that the interval
between two exhibitions of oestrus is frequently the length of two
or even more dioestrous cycles. Grant (1934) suspects that in cases
in which observations are made only once daily, short oestrous periods
might be missed, but he points out that, even when “* keeled ” rams
were run with the ewes constantly, abnormally long interoestrous
periods were observed by McKenzie and Phillips (1930) and Casida
and McKenzie (1932).

Toe CHaxGES IN THE REPRODUCTIVE ORGANS.

The preceding details deal with the external manifestations of
sexual activity in the non-pregnant ewe. It is now necessary to
consider briefly the rhythmic alterations occurring in the reproduc-
tive organs and to indicate the relationship between the various sex
organs.

It is not necessary to enter into great detail upon the anatomical
structure and the physiological changes experienced by the genital
organs. Such details can be found in the well-known text-books and
monographs on reproduction in mammals. However, for the present
purpose, the periodic changes experienced by the ovaries appear to
warrant special attention.

The morphological and physiological changes occurring in the
reproductive organs of the non-pregnant ewe have been studied by
Marshall (1903), Kiipfer (1928), Quinlan and Maré (1931), Casida
and McKenzie (1933), and Grant (1934).

The researches of certain of the above investigators (Marshall,
Kiipfer, Casida and McKenzie, and Grant) indicate that during
anoestrum all the sex organs are in a quiescent and anaemic state;
the ovaries are small and compact, but many small follicles may be
present. Grant states that it 1s not known whether the follicles are
constantly growing and regressing during anoestrum or whether
follicular development is entirely arrested. About six weeks prior to
the commencement of the sexual season, mitosis begins in the
reproductive organs and eventually the latter assume the condition
evidenced during the oestrous period. Grant’s findings reveal that
one or more cycles of ovulation and development of corpora lutea may
occur before the regular sexual season, while occasionally an ovarian
cycle takes place without the exhibition of heat at the end of the
sexual season. Kiipfer (1928) also observed the occurrence of
ovulation without oestrus and he is of the opinion that such ovula-
tions would not lead to pregnancy.
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During the dioestrous cycles of the sexual season, many altera-
tions take place in the ovaries, uterus, and other secondary sex organs
(vagina, cervix, fallopian tubes). During the interoestrous period,
or dioestrum, the organs prepare for the reproductive climax, oestrus,
when the uterus is enlarged and distended and ovulation takes place.

The morphological changes in the ovaries during a dioestrous
cycle embrace: follicular maturation, ovulation, and the formation
and subsequent atrophy of luteal tissue. The secretory changes in the
ovaries result in the liberation of a specific hormonic substance,
oestrin, which, together with the corpus luteum hormone, controls
the cyclical alterations in the various divisions of the uterus.

Through ovarian control, the endometrium or internal and
secretory grandular portion of the uterus undergoes changes necessary
for the nidation of the ovum. During the latter part of oestrus, the
fallopian tubes and uterus are in a fit state for the reception of the
ovum.

More recently, it has been discovered that both the morpho-
logical and secretory changes in the ovaries are subject to a specific
hormonic control by the anterior lobe of the pituitary (Zondek and
Aschheim, 1927 ; Smith and Engle, 1927—cut. Robson, 1934). Hence,
the influence of the substances capable of being excreted by the
pituitary upon the ovaries may bring about: (a) follicular matura-
tion, ovulation, and oestrin secretion, and () the formation of luteal
tissue, followed by the secretion of luteal hormone which results in
the inhibition of oestrus.

The Specific Changes in the Ovary.

As the changes in the ovaries are of particular interest in the
present sudy, 1t appears necessary to review the literature upon the
ovarian activity of the ewe in considerable detail.

From a practical point of view, early conception, regularity of
lambing, and the number of lambs born out of a single ewe or a
flock of ewes, are indications of ovarian activity. Hammond (1921)
points out that the number of ova shed is the main factor influencing
fertility, but the same author draws attention to the fact that foetal
atrophy and unobserved early abortions do occur in sheep. Clark
(1934) found that ovulation rates are approximately the same as the
lambing averages. However, the probability of the presence of rams
of varying fertility must not be lost sight of in cases in which the
fertility of the ewe is used as a measure of ovarian activity (Quinlan
and Maré, 1931; McKenzie and Phillips, 1933). Nichols (1924,
1526) draws attention to various environic factors which may affect
fertility. Therefore, a true reflection of ovarian activity is not
obtained by considering lambing percentages and this may be the
case especially when marked low fertility is observed. However, the
possibility of the above irregularities existing does not condemn a
restricted use of data on lambing percentages, more especially when
the animals considered have been maintained under similar conditions
and management, and the number of animals considered is large.
Lambing results are, therefore, referred to in this and subsequent
sections of this review. On the other hand, it must be emphasized
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that greater importance is attached to oestrous observations and even
more to the examination of the ovaries as being reliable methods of
determining and studying ovarian activity.

Puberty marks the onset of ovarian changes. Marshall (1922)
remarks that puberty is not accomplished at once. It is the period
during which the animal becomes sexually mature when the essential
organs of reproduction undergo a great increase in size.

Evidence exists which indicates that, even at a very young stage,
the ovaries are not entirely static: Hammond (1927) cites the reports
of Heitz (1906) and Kippeli (1908) stating that out of 75 ovaries of
calves between 5 and 12 weeks old, 80 per cent. contained a follicle
over 0-3 c.m. in diameter, and that in four cases a folicle of 1-3 c.m.
was found. Robson (1934) contends that it is generally accepted
that in mammals a large number of ova are present in the ovaries at
birth, but that they remain quiescent until maturity.

Marshall and Hammond (1925) consider that during growth the
internal secretions are concerned with growth and that the secretions
are 1nsufficient for the development of sex cells. Parkes (1929)
points out that the idea of somatic control of the ovaries has been
vindicated by recent work on the effects of the anterior pituitary
substance on the ovaries. The same author says that the develop-
ment of the ovaries before puberty tends to be sporadic; it may
include one or more waves of growth which are followed by
retrogressive changes.

Although little exact information with regard to the age of
puberty of sheep is available, evidence indicates that ewes of 9 to
12 months are sexually mature; yet considerable variation between
breeds and individuals within breeds appears to exist.  McKenzie
and Phillips (1930) found that the age of puberty in Hampshire,
Shropshire, and Southdown sheep varies considerably, the first named
breed being well in advance of the others. Well grown Hampshire
lambs averaging 86 pounds exhibited their first oestrus when from
187 to 250 days old. According to Quinlan, Maré, and Roux (1930),
50 Merino ewes under oestrous observation showed oestrus at 9 to
10 months old; but, according to an analysis of other data presented
by the same authors, 11-4 per cent. of the 50 Merino ewes when
18 months old, did not show oestrus during four consecutive months
of observation and under conditions where Merinos are maintained
to be sexually active throughout the year. Griswold (1932) found
that Hampshire-Rambouillet ewes bred as lambs gave an 86 per cent.
lamb crop. Golf (1934) reported 129 per cent. lambs in German
Mutton Merino sheep bred at 10 to 12 months of age. Nichols (19206)
points out that barrenness in shearing (yvoung) ewes is due frequently
te failure to take the ram which mayv be due to sexual immaturity,
hence reduced or delayed ovulation.

Robson (1934) in reviewing the work of Smith and Dortzbach
(1929) and Wolfe and Cleveland (1931) on the secretions of the
anterior pituitary of immature animals, states that **. . . . the
anterior pituitary lobe contains active gonadtrophic hormones before
the onset of maturity and the ovary is capable of reacting to these
hormones and yet under normal physiological conditions the ovary
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does not mature at that time. Up to the present no satisfactory
explanation for this apparent paradox has been found 7. Robson
considers that, as the injection of additional hormone into immature
animals brings about sexual activity, it is likely that the rate of
secretion of the untreated immature animals is not at a sufficiently
high level to stimulate the ovary.

Descriptions of the ovary of mature ewes have been given by
many writers and more recently by Kiipfer (1928), Quinlan and Maré

(1931), and Grant (1934).

The number of follicles which rupture during any one oestrus
varies. Grant found that out of a total of 441 ewes, the average
number of corpora lutea present was 1-87; there were 54 ewes with
3 corpora, 8 with 4, and 3 with 5 corpora. The average number of
corpora found present by Marshall (1903) was 1:25 and by Hammond
(1921) 1-45. It appears from the work of Quinlan and Maré
(1931)on Merino sheep, that the liberation of more than one ovum
seldom occurs. Grant (1934) states that there is a tendency for the
number of ova shed to decrease towards the end of the sexual season.
On the other hand, Clark (1934) states that cases of double ovulation
occur fairly uniformly throughout the sexual season.

Usually, follicles of various sizes are found in the ovaries, but
all these follicles do not mature as, after ovulation, the remaining
follicles degenerate (Sandes, 1903—cit. Hammond, 1914). Marshall
(1922) considers follicular atrophy a natural process; only when it
becomes excessive does it result in sterility, in which case the failure
of some follicles to mature is probably due to insufficiency of
stimulating power at the disposal of the ewe.

According to Quinlan and Maré (1931), shortly after ovulation
there is rapid enlargement of the follicle destined to rupture at the
next oestrus, but Grant (1934) found little early development, growth
taking place uniformly throughout the -interoestrous period. In the
sow, McKenzie (1926) found the growth of follicles to be slow during
the early part of the interoestrous period, but very rapid about three
days before the onset of oestrus.

The final stages of the mature follicle in the ovary of the ewe
have been described by Kiipfer (1928), Quinlan and Maré (1931),
and Grant (1934). At the commencement of oestrus, well developed
follicles reach a diameter of about 1 c.m., the capsule is thin and
transparent, the contents appear slightly purple in colour, and one
or two capillaries are seen transversing the follicular capsule.
Rupture of the follicle is preceded by the elevation of a small papilla
above the general surface and ultimately the immediate cause of
the rupture is considered to be the pressure of the follicular fluid.
While one ovulation from each ovary may occur, a double ovulation
from one ovary has been evidenced; also, the same ovary may ovulate
three times in succession.

Grant (1934) indicates the variations reported with regard to the
time of ovulation relative to the onset of oestrus. It appears that
i most cases ovulation occurs 24 hours subsequent to the onset of
oestrus.  In Merinos, Quinlan and Maré (1931) state that ovulation
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rarely takes place hefore the 36th to the 40th hour of oestrus. Grant
considers that it occurs earlier in Scottish sheep than in other breeds.
Green and Winters (1935) state that ovulation in sheep occurs as the
animal passes from heat.

Normally, ovulation does not occur during pregnancy, during
which period the follicles remain small and unaltered (Quinlan and
Maré, 1931). Iowever, authentic cases of superfoetation have been
reported by Smith (1927, ¢it. Grant, 1934) and Grant (1934).

Ovulation has been observed 10 to 15 days post-partum, but such
ovulations are not accompanied as a rule by oestrus when the ewe
suckles its lamb (Quinlan and Maré, 1931). Parkes (1929) indicates
that it has been shown by practising ovarectomy that the inhibition
of oestrus during lactation 1s set up through the ovary, and that the
absence of oestrus is not due to the heavy drain upon metabolism
resulting from lactation.

Oestrus has been observed to occur soon after abortion. Nichols
(1924) reported a case in which a ewe aborted during early pregnancy
and was served the following day. Quinlan and Maré (1931)
observed normal oestrus in a Merino ewe 17 days after the birth of
a still-born lamb and, in a similar type of case, van Rensburg (1935)
observed normal oestrus after 21 days.

Shortly after ovulation, luteal cells are formed by °° the hyper-
trophy of the follicular epithelial cells and the ingrowth of connective
tissue along with blood vessels »> (Robson, 1934). The evolutionary
and involutionary changes of the corpus luteum in the ovary of the
ewe have beeen described by Kiipfer (1928), Quinlan and Maré (1931),
Casida and McKenzie (1933), and Grant (1934). The corpus luteum
becomes conspicuous 48 hours after ovulation; within five days it
occupies a large portion of the ovary, when it may be 0-5-0-7 c.m.
in diameter; it reaches its maximum size at about the middle of
the interovulation period of its formation, when it is about 0-9 c.m.
large and has a central cavity containing a fluid.  As its cycele
advances, 1t changes from a blood red to an opaque pink colour.
Although Quinlan and Maré state that the corpus luteum remains
little changed in size until after the commencement of the next
oestrus, the other investigators report that the corpus starts degene-
rating during the latter part of the interovulation period. Atrophy
becomes rapid after the formation of the newly formed corpus luteum
and the colour changes to a yellow, then to a dark brownish yvellow.
The last trace of the corpus is a brownish pin-point speck on the
surface of the ovary. Grant’s (1934) statement to the effect that
Quinlan and Maré (1931) misinterpreted the changes in the corpus
luteum prior to ovulation, does not appear to be substantiated. The
ovaries shown in the coloured drawing submitted by the latter
authors, are of natural size and they were made from the fresh ovaries
taken from sheep immediately after slaughter. Moreover, it is very
evident that the greatest care was taken in representing the
appearance of the corpus luteum from day to day during the inter-
oestrous period.

The corpus luteum of oestrus is a ductless gland and its chief
function is the inhibition of oestrus, which effect it produces by a
specific hormone.
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The corpus luteum of pregnancy, or corpus luteum vera, is highly
vascular and it remains present in the ovary during the entire period
of pregnancy (Quinlan and Maré, 1931). However, by the end of
the third month slight changes commence, but more marked altera-
tions in size and colour are noticed just previous to parturition, after
which rapid changes in size take place.

During lactation, atrophy of the corpus luteum vera continues,
and three months after parturition, it is reduced to a vestige (Grant,
1934).  Only in rare cases does ovulation occur shortly after
parturition (Quinlan and Maré, 1931). In spite of the absence of a
corpus luteum, oestrus does not generally occur during lactation;
Hammond (1925, cit. Robson, 1934) has suggested that lactation
interferes with the nutrition of the ovaries thus inhibiting the
oceurrence of normal dioestrous cycles.

As previously indicated, the corpus luteum is a gland of internal
secretion and the hormone which it secretes assists the ovarian
hormone, oestrin, in regulating the cyclical alterations in the various
divisions of the uterus. Although it is generally understood that
secretions of the corpus luteum inhibit oestrus, Robson (1934) states:
““ None of the evidence so far adduced, however, proves conclusively
that the inhibitary effect upon oestrus is definitely due to known
luteal hormones and the possibility that unknown or even an
unspecific factor may be responsible for some of the results observed
has by no means been excluded. Moreover, it is known that other
substances besides the luteal extracts have an inhibitary action on
the occurrence of oestrus, e.g. adrenaline > (Robson, 1932). TRobson
in his review also indicates that it appears to be definitely established
that the luteal hormone is important in the early stages of gestation
in all species, but that the contentions with regard to “the function of
the corpus lufeum during subsequent stages of gestation are
contradictory. Tt is not deﬁn]telv known whether there is any inter-
relation between the corpus luteum and the mammary gland.

Aschheim and Zondek (1927) and Smith (1927, ¢it. Robson,
1934) discovered that large guantities of oestrin are excreted in
pregnancy urine. Zondek (1930—-cit. Robson, 1934) has standardised
two gonadotropic substances, Prolan A. and B., recoverable from
preg'nan(:y urine or from the pituitary, in terms of mouse or rat units.
While a considerable measure of success has been achieved by
artificially inducing ovulation and oestrus in small animals through
the administration of preparations containing <onad ntmmlatlnﬂ
hormones, only in limited instances have bl]ﬂ]ldl successes heen
achieved with domestic animals such as the ewe. Cole and Miller
(1933) found that oestrus and ovulation can be induced in sheep
during mid-anoestrum by administering sufficient amounts of gonad
stlmuh’mm hormones 1in serum from pregnant mares. The
importance of giving a second injection of the serum 16 days after
the first is stressed. Warwick and co-workers (1933) used a serum
prepared from human pregnancy urine on goats and, while ovulation
was found to have occurred i in several cases, oestrus was not produced.
As details were not given in the report avnla])le, it 1s not known
whether the precaution of giving the second injection after a
particular time was observed.
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TaE GrNeETIC AsPECTS 0F OVARIAN ACTIviTY.

During the consideration of the sexual season in the various
breeds and types of sheep, it was deduced that there appeared to be
a gradual increase of sexual activity from the monoestrous condition
of the wild species to the extreme degree of polyoestrum exhibited
by certain domestic breeds of sheep.

Marshall’s (1922) accumulated information on the wild types
of sheep, O. tragelophus, O. burrhel, O. musiman, O. vignei, 0.
ammon, O. canadensis, O. poli, and O. argili, indicates that they
are all monoes’(rous Parkes (1929) states that the wild prototypes
of the cow, pig, sheep, and goat, all probably exhibit a restricted
sexual season, which in the case of the last two appears to be in the
autumn, but that domestication extended the season so that domestic
strains breed at almost any time. He further states that, in the
domestic strains, the greatest readiness to breed it still found at the
time which corresponds to the primitive sexual season.

Through domestication, improved methods of husbandry no
doubt have encouraged the establishment of longer sexual seasons,
which increased the probability of fertilisation and consequently the
fertility of the flocks.  Marshall (1903, 1922) and Marshall and
Hammond (1925) indicate that variations in the time of the occur-
rence and the duration of the sexual season are definitely breed or
racial characteristics. ~ While most breeds in Great Britain
experience many dioestrous cycles during their annual sexual season,
the Scottish Blackfaced sheep in the Highlands have only two
dioestrous cycles annually. While the sexual season of most British
breeds of sheep is from October to February, the Limestone sheep of
Westmorland and Derbyshire and Dorset Horn sheep are capable of
breeding more than once annually. Roberts (1921) found that, in
the United States, Shropshires are most active during October to
December, while in Dorsets two annual sexual seasons occur during
the months May to July and September to December. As previously
indicated, Merino sheep 1n certain parts of Australia and South
Africa e\penen(e greater annual sexual activity than any other
Lreed, as in the former a continuous series of dioestrous cycles is
expemen(ed throughout the year (Marshall, 1922 ; Quinlan and Maré,

1931).

In comparing the early breeding characteristics of various
breeds, Darlow (no date) and Russell (1919) found significant
differences. The Merino was the best early lamb producer; 80 per
cent. of the ewes brought lambs before Tanuarv as compared with
40 per cent. of the Dorsets. Although the Shropshire was found to
be a late breeder, the Shropshire-Merino crosses were earlier breeders
than the Merino. Darlow states that, while the early breeding
character 1s not common to all Dorsets, it appears to be particularly
dominant over late breeding when the Dorsets are selected for the
former character.

As previously indicated, fertility can, to some extent, be used as
an indication of ovarian activity. Heape (1889) found remarkable
differences in the fertility of various breeds and he contended that
the results of his investigation clearly indicated that fertility is a
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racial characteristic.  Heape remarked upon the remarkably high
fertility of Suffolks, Shropshire, and Dorsets and the serious state of
low fertility among Southdowns of those times. The later investiga-
tions of Nichols (1924, 1926) led to the definite conclusion that
differences in fertility between different breeds and within breeds
are fundamentally genetic.  Marshall and Potts (1924) state that
various breeds and strains have each an inherited Limit of fertility.
In comparing the fertility of several breeds of sheep in the United
States, theyv found that Dorsets gave the best returns and
Rambouillets lowest returns per 100 ewes; whereas 146 and 163 per
cent. were obtained from two year old and aged Dorset ewes
respectively, the equivalent returns from Rambouillets were 111 and
125 per cent.

1t is logical that the factors which yield high fertility are those
which produce a high proportion of multi-births. Hammond (1921)
has indicated that the limiting factor in fecundity is the number of
ova shed at oestrus. Age appears to play an important role so far
as fecundity and, consequently, ovarian activity are concerned;
although variation between different breeds exists, greatest fecundity
occurs during the sixth year of the ewe’s life. Marshall and Potts
(1924) have shown that analyses of flock records indicate an increase
in proportion of twins born until ewes are 5 to ( years old; ewes 2
vears old produced 111-4 per cent. lambs, while 6 vear old ewes
vielded 161-2 per cent. lambs. In American Shropshire sheep, the
percentage of multi-births increases up to 4 vears and then remains
fairly constant through the eighth year; ewes 16 vears old were pro-
ductive (Roberts, 1921).  TLanglet (1934) reports that in German
Mutton Merinos optimum lambing results are obtained in the sixth
vear, but in German white-headed mutton sheep best lambings are
obtained from ewes 3 to 4 vears old. As old ewes are either sold or
slaughtered before they reach senility the full extent of their repro-
ductive ability is usually unknown. However, Pearl (1913) has
reported a case of abnormal fecundity in a ““ native ©" ewe which
gave a farmer 19 fleeces and 36 lambs. The breeding details were
as follows: first 2 vears, 2 singles; third vear, twins; next G vears,
triplets; next 6 years, twins; next 2 vears, singles; last 2 vears,
no lambs.

Pearl (1912, ¢/t. Hammond, 1914), has shown that a fertile
strain of fowl does not necessarily contain more oocytes in its ovaries
than an infertile strain and that the development and growth of the
oocytes are caused by a physiological factor. Crew (1925) contends
that 1t 1s possible to bring a family of animals to an end by delibe-
vately neglecting the fact that its individuals are of low fertility.
Marshall and Hammond (1925) draw attention to the importance of
using rams from highly fertile strains in order to maintain or increase
the fertility of flocks through their genetic constitution. Crew (1925)
traws attention to the fact that, while it is possible to increase the
number and intensity of the dioestrous cycles in polyoestrous animals,
there is no evidence that special treatment can convert the consti-
tutionally monoestrous into the polyoestrous, and that, although
environic factors may affect the oestrous cycle, it is certain “ that
differences in the nature of this cycle fundamentally are specific and
breed characters’
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Toe Errecr or Kxvironic Facrors vtroN OvARIAN ACTIVITY.
Climatic.

Considerable evidence has been advanced to indicate that
environic factors such as climate, soil, and nutrition, influence the
extent of sexual activity in sheep.

Marshall (1922) is of the opinion that the occurrence of the sexual
season in any one country or locality is closely connected with the
climatic conditions and the periodicity of the seasons; sheep in Great
Britain and South Africa adhere to this rule as in both countries
they breed in the autumn. Marshall contends that the breeding
season is controlled through natural selection by the mneeds of the
next generation.

Variation in the duration of the sexual season is found to result
due to changes of environmental conditions. Thus, Scotch Black-
faced sheep in the Highlands experience only two dicestrous cycles
during the annual sexual season, but in the Lowlands as many as
five or six dicestrous cycles have been observed (Marshall, 1922).
Wallace (1896) states that, in South Africa at high altitudes where
sheep depend only on the veld, lambing begins in September or
October. He indicates a Iull in lambing due to ewes not coming in
season, but he states that in the low country, below the second range
of mountains, autumn lambs are obtained, which indicates that a
sexual season must have occurred in the spring.

Kiipfer (1928) found that under South African western Tree
State conditions, Merinos and Woolled Persian sheep and Boer and
Angora goats arve sexually active only during the autumn and early.
winter months. Kiipfer, realising that greater sexual activity is
shown by Merinos in Australia (Marshall, 1922) and sheep 1n Central
Euwrope (Kiipfer, 1928), considers that sheep in South Africa have
adapted their ovarian functions to climatic conditions. He doubts
“ whether sheep in various parts in any country or in different
countries conform to the same type of organogenesis and follow the
same periodicity in organic functions 7. This author considers that
the short period of sexual activity observed by him under South
African conditions might be an adaptation to the conditions necessary
for the rearing of the offspring. It is interesting to note that this
generalization 1s supported by the same author’s observations on
equines in South Africa (Kiipfer, 1928). Kiipfer found that, n
Lorses and donkeys, sexual activity was limited to the months
October to March, so that, after a gestation period of about eleven
months, parturition takes place at the beginning of and during the
spring ,when conditions are favourable for lactation.

On the other hand, under the semi-arid conditions of the South
African Karroo, Quinlan and Maré (1931) observed continuous annual
sexual activity in Merino sheep. They state that, under Karroo
conditions, the absence of rain for extended periods adversely aftfects
the pasture and results in irregularity of the dicestrous cycles.

Some interesting observations upon sheep imported into the
United States were recorded by Russel (1919). It was found that
imported Dorset Horns were not as fertile as acclimated Dorset Horns,
as, in the case of the former, 10 per cent. proved barren, 20 per cent.
failed to breed before the autumn during the first two seasons, and
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50 per cent. of those that lambed dropped twins. In the case of
Shropshires, out of 17 ewes, 6 proved barren. Although no data are
reported, Quinlan and Maré (1931) state that they consider that it
takes six months for the acclimatisation in South Africa of British
breeds of sheep. Also, the same authors are of the opinion that
temporary sexual inactivity may result when sheep arve transferred
from humid coastal regions to dry Karroo conditions.

Endeavours have been made to recognise the independent effects
of climate and nutrition upon sexual activity in sheep, but little
information is based upon actual experimentation.

Johnson (1924), in considering the densely sheep-populated
regions of the world with respect to temperature, rainfall, and
humidity, states, that in the most important sheep countries of the
world, the winters are mild, the summers are cool, and the humidity
is considerably lower in summer than in winter. Under such condi-
tions, the mean temperature ranges between 28° and 77° I°., the
rainfall between 0-3 and 4-5 inches per month, and the relative
humidity between 55 and 70 per cent. at the higher temperatures
and 65 to 91 per cent. at the lower temperatures. Johnson further
states that the ° rutting season '’ falls within narrow limits of
temperature, rainfall, and humidiy. He appears to agree with
Hammond’s (1921) contention that the *‘ rutting season ' comes with
a falling temperature, and it is said that, when the late summers and
autumns are hot, the ewes will not breed until late. The results of
Asdell’s (1926) analysis of the Kid Register of the British Goat
Society clearly supports his contention with regard to the
relationship between temperature and sexual activity in caprines.
Asdell states that it is just as the reproductive period is setting in,
or as the ovary awakens from the quiescence of anoestrum, that the
influence of temperature is most felt. Slight activity starts in June,
the rise is gradual during July and August, after which 1t becomes
steep, and a maximum is attained in October; there is a slight decline
to November, after which the decline is steeper, and it becomes more
gradual until a minimum is reached in May. This author considers
the August temperature most important and, while hot summers
were found to delay matings, very cold temperatures during December
resulted in a smaller number of mating during that particular year.
McKenzie and Phillips (1932) found that, when ewes were subjected
to low temperatures (44°-48°) in an ice chamber during the day or
the night for 10 days, there were no significant differences between
the experimental and the control ewes in so far as the number of
days required for the ewes to show oestrus was concerned.
Elpatjevskii (1934) states that low temperatures below 15° C.
reduced the number of sheep coming on ‘“ heat ** by 258 per cent.;
the effect of cold weather was enhanced by windy weather. Also,
dull cloudy weather had a harmful influence and snow-fall reduced
the number of ewes showing ‘“ heat > by 17:5 to 30-0 per cent.
Asdell (1926) considers the thermo-regularity mechanism of import-
ance, but not absolute in action, and that summer heat probably
increases the temperature of most animals, especially of those in
which the sweat glands are poorly developed, as for example, the
sheep and goat. Asdell suggests that summer temperatures may be
above that at which follicular development may be possible, winter
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temperatures may be below, while spring and autumn temperatures
may be most suitable. He further suggests that animals with a poly-
oestrous breeding season which lasts practically the whole year,
appear to be those in which the temperature regulatory system 1s
most efficient.

Nutritional.

The effects of nutrition upon sexual activity of ewes have been
subject to much discussion and this is especially true of the practice
of *“ flushing .

The advantages of °° flushing > ewes some time before the
commencement of the breeding season are explained and supported
by Marshall (1903, 1922), and Marshall and Hammond (1925). 1t
is advocated that ewes entering the sexual season should be in a
growing or gaining condition. At the beginning of the sexual season,
feed is still comparatively plentiful and the authors found that the
greater percentage of twins are born during the first part of the
]amblnw season which would indicate that the generative activity
of ewes tends to be greatest at the commencement of the sexual
season.

Marshall and Potts (1924) made observations on the effects of
“ flushing » on a total of over 350 ewes, and they found that the
““ flushed 7 ewes gave 18-7 lambs more per 100 ewes than did the
““ unflushed ** groups. However, it is indicated that ** flushing ™
with grain showed no adv m‘mne over good pasture grazing, nor
could 1t be said that ﬂushlnn" bmuoht ewes to service e‘uher
and it is surprising to note that more cases of returning for a ~e(,0nd
and third service were found among the “ flushed >’ groups.

Satisfactory results from °‘ Hlushing ** have been reported by
Okulicev (1934) who states that the practice decreased the number
of barren ewes and it increased the percentage of multibirths; while
the number of lambs per 100 ewes was 103 in the control group,
the *“ flushed ** groups gave 120, 112, and 110 lambs.

Nichols (1926) is of the opinion that the manner in which the
“flush 7 1s produced is not as important as the fact that there has

been ‘* flushing 7 or a change to good fresh pasture. Nichols
considers it imperative to practice *° flushing ' every vear, for, if

this 1s not done, lambing results ave likely to fall below the normal.

Grant (1934) believes that ““ flushing " hastens the onset of the
breeding season by converting the spurious ovulation periods into
true ** heat’ pen()ds but he cannot agree that it stlmuldtes e(uher
production of ripe follicles. Grant contends that ¢ ‘ flushing " to be
effective must be commenced at least 5 or 6 weeks before the first
oestrus is due to occur.

Asdell (1926) cannot agree that increase in feed can be the
decisive factor in most animals in determining whether the onset
of the sexual season will be early or late, although he considers
that the feed supply is certain to have a large influence where the
animals are bordering on starvation. The remarks of Clark (1934)
appear to agree in principle with the contentions of Asdell.
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The effects of mal-nutrition upon the reproductive powers of
animals have received some attention; controlled experimentation
supports the general contention that underfeeding impairs reproduc-
tion.

Observations on laboratory animals indicate that, under condi-
tions of mal-nutrition, the normal functions of the ovaries are affected
Leob (1917, cit. Marshall, 1922) found that, when guinea-pigs were
underfed, maturation is prevented and atrophy takes place; similar
treatment in the case of young animals has more marked effects.
These results were confirmed by Papanicolaou and Stockard (1920);
a prolongation of the dioestrum and a congestion in the uterus and
ovary are reported, while the larger follicles were found to be more
unfavourably affected by the lack of proper feed.

Marshall and Hammond (1925) consider that mal-nutrition in
sheep leads to an increased atrophy of Graafian follicles, which, if
excessive, may cause the animals to become sterile for one or more
Seasons.

Du Toit and Bisschop (1929) give very interesting results in the
case of bovines run on mineral-deficient South African veld. When
the pasture was balanced by the feeding of bonemeal, GG-1 per cent.
of the 109 cows had three calves during three years, whereas none
of the 20 controls had three calves during that period. The cows
receiving the supplementary mineral in honemeal produced 87-3 per
cent of the possible number of calves, while the equivalent percentage
of the control group was 56-5. The authors state that the cows
which received bonemeal bred with greater regularity and that cows
on deficient pasture exhausted their mineral reserves in the process
of gestation and, generally, they mneeded two or more seasons in
order to build up such reserves. Moreover, bonemeal-fed calves out
of bonemeal-fed cows, bred earlier in life than did non-bonemeal
fed calves out of control cows.

Bekker (1932) has demonstrated the detrimental effects upon
reproduction when sheep from phosphorus deficient veld are main-
tained on a phosphorus deficient ration and that improvement is
reflected by adding bonemeal to the ration.

There appears to be some doubt as to whether phosphorus
deficiency is the only or the main short-coming in areas where
mineral deficiencies are marked. The recent observations of Kckles,
Palmer, et al. (1935) indicate that irregularities in sexual activity
and breeding efficiency are more likely to be due to complicated
nutritive deficiencies and not merely to the lack of phosphorus. It
was observed that uncomplicated phosphorus deficiency did not cause
abnormal oestrous cycles in dairy cows, although such rations did
reduce breeding efficiency.  The authors reviewed the results of
various workers: Hart and Gilbert (1928) consider that the failure
of range cows to conceive is in part due to restricted calcium and
phosphorus intake, but the lack of protein is also recognised. Gilbert
and Hart (1930) found that sexually mature rats on low phosphorus
diets showed 80 per cent. cessation of oestrus and 100 per cent. young
rats failed to reach sexual maturity on such diets, but 1t was indicated
that the adverse effects were due not merely to phosphorus deficiency,
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but rather to an abnormally high (a/P. ratio coupled with low
phosphorus intake.  Iivans and Bishop (1922) demonstrated that
protein deficiency decreases the percentage of normal oestrous cycles
in rats and that vitamin A deficiency affects the ovulation rhythm.
In connection with pasture deficiencies, Iart, Guilbert, and Goss
(1932) consider that vitamin A factor may be of considerable
mmportance. However, Theiler (1933) is of the opinion that calcium
and vitamin deficiencies are not important factors affecting the
fertility of range cattle in phosphorus deficient areas in South Africa,
but Hart and Guilbert (1933) considering the symptoms, contend
that the lack of vitamin A should have been considered as an
important factor of deficiency.

THE PHYSIOGRAPHICAL CONDITIONS UNDER WHICH
THE REPORTED OBSERVATIONS WERE MADE.

The experiments were conducted at the Veterinary Research
Station, Ermelo, Transvaal. Ermelo is 5,690 feet above sea level.
The topography of the district is undulating. The Research Station
is located two and a half miles west of Ermelo town. The area of
the Research Station is 2,400 acres, which is divided systematically
into small camps to permit grazing control. In general, the
physiographical conditions of the Research Station may be considered
to be fairly representative of a large portion of the eastern Transvaal

highveld.

METEOROLOGICAL DATA.

The monthly rainfalls and temperatures of the vears during
which the experiments reported here were conducted, are given in
Table I and illustrated in Diagram 1.

It is apparent from the meteorological records that the rainfall
1s heaviest during January, I'ebruary, November, and December;
approximately 70 per cent. of the annual rainfall occurs during these
months.  Although the autumn and winter months are often with-
out rain, very frequently a few inches of rain are recorded. Early
spring rains may be expected during August or September. The
rainy months are also the hottest months. Very low temperatures
are experienced during the winter months. As the accompanying
diagram indicates, temperatures arve often erratic and frequently
comparatively low temperatures are experienced during the autumn
and spring seasons.

Tre So1us.

The mineral contents of the main types of soils found on the
Research Station have been determined by Henriei [1930 (a)] from
whose table of results certain data have been extracted and these are
presented in Table I1.
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Soils of Nooitgedacht,

Tasra T1.

10,

Ermelo District, Transvaal.

[Henriei, 1930 (a).]
Grew soil. Dark !Jrown Black soil. Rod’ ﬁzmdy
Y soil. ‘ soil.
| \
Per cent. Per oont Per cent. Per cent.
B0 uanmoniiarions s is ism S ey s 0-05 0-0 0-70 0-07
MEO s o5 mmmens s 555858 mEmsms s 7 0-08 0-0 0-82 0-14
KO s s sns o5 posasmamnes 3 8 0-15 0"’7 0-12 0-12
T S 0-03 0-03 0-03 0-07
INIEEODEID v susrettrs. s temewamsmmisnd ivnhos: = o 0-078 0-193 0-084 0-090
Av &Ilabl(‘ Bos O vonompome pasuss o1 0-012 0-007 0-0035 0-0131
By ss 0-001 0-002 0-0012 | 00007
5 Ca0 . coininamisetinis il 0-010 0-016 0-326 0-046
55 MgO.osisnppmmmenrsses 0-009 0-010 0-152 ‘ 0-027
PH. value. s vvvsammemsssssss 5-2 5-1 — ‘ —
\ ‘
It 1s seen that most of the above soils have a low mineral content

and that all the soils are poor in available phosphorus.
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Tae PAsTURE.

Although many varieties of grasses are found in the natural
pasture, Themedra triandra is the characteristic grass of the area,
and it appears that a very mixed grass vegetation with little
Themedra occurs only on the poorer soils [ Henrici, 1930 (a)]. In spite
of a relatively high rainfall, the dominating grasses of the eastern
Transvaal never have the same feeding value as the grasses of drier
areas such as Bechuanaland, whereas, when compared with the
grasses of (dreat Britain, it must be wondered that deficiency diseases
are not more common in these Transvaal arveas [Henrici, 1930 (b)].
The data presented in Table IIT have been extracted from the data
determined by Hendrici, [1930 (a)] upon analyses of grasses on the
Research Station.

TasLe I11.

Ash and Protein Content of Themedra triandra in Percentage of
Stove Dry Matter.

sampling. i tein. ‘

| (

| |
Date \ Crude
of

Ca0. | MeO | Na,0.| K,0. P,0,.| CL.

|

|
. 4.26 I Green leaves. . ..... ’ — 4-9 29-71| 0-30 ‘ 0-33 ‘ (H'N)T‘ 0-80 | 0-183| —
826 | Brown ... | 10-88) 26 | — | 035 0~23’ — | — |o-084 0
228 | Green ., ....... 97 | 574 ‘\ — | 042|023 | 0«»44‘ 198 0-264| 0
. 428 \ Green ., ....... ‘ 7-87 )g‘ = \1»-47 0-30 | 0-044| 198 | 0-404] 0-5
. 728 | Brown , ....... ‘9-31 2»78’ — 1036|025 | trace| — 0-159] 0
11.28 \ Green ., ....... \‘ 884 8-57‘j - ‘0»51 037 ‘ 0-008 142 | 0-388] 0

\ | ‘i ‘ | \ ‘ | |

The researches of Henrici [1930 (a): 1930 (b)] reveal that,
with the sole exception of potassium, the minerals important for the
sustinance of animal life are deficient in the dominating grasses for
the greater part of the year; for only a short time in spring the
grasses may be said to be good. Kven in January, regardless of
rains, the grasses appear to reach a latent stage, but strangely
enough recover in February and March by a new type of secondary
growth. During the autumn months, the feed value leaches from
the plants. The length of the period during winter months when
green leaves are entirely absent varies from 30 to 120 days depending
upon the climatic conditions and especially the rainfall.

Tue MeTmops oF SHEEP HUSBANDRY.

The above physiographical conditions necessitate very particular
management if sheep farming is to be a success.
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During the summer months, healthy sheep attain good condition,
but sheep 1)60'111 to lose condition in the autumn and the loss of
welght dullng the winter months depends upon the severity of the
season and the management afforded.

The feeding of mineral licks is essential, although, it may be
added, many farmers do not appreciate this fact. Various combina-
tions u.suall) consisting at least of bonemeal and salt are fed. When
licks are self-fed throunhout the year, sheep cousume larger quanti-
ties during the winter months.

In the great majority of cases, it is necessary to supply supple-
mentary feed during the winter months. Some farmers trek with
all or most of their sheep to the low veld, where better winter grazing
1s available. When sheep are wintered on the highveld, the supple-
mentary feeds used are maize and green cereal grazing. The extent
of fee(hno necessary depends upon: the quality and quantity of the
available natural pasture, and the type of sheep (old or young,
pregnant or non-pregnant, lactating or dry). While a large
percentage of dry sheep may be carried through the winter on maize
feeding, young sheep up to the age of 18 mouths, and pregnant and
lactating ewes quulr green grazing for a portion of the winter at
least. Provided grain feedlng is started before the sheep have lost
heavily in condition, from 4 to 6 ounces of maize should assist in
maintaining a satisfactory winter weight.

High temperatures and rainfall during the summer months are
favourable conditions for internal parasites. When sheep are kept
on low-lying pastures, clean drinking water is not supplied, and
worm control is not practised, no success with sheep may be expected.
The control of internal parasites is essential especially during the
first twelve months of the sheep’s life.

Due to the difficulty of rearing a satisfactory percentage of
healthy sheep, autumn lambing is preferred to spring lambing, as
lambs born during the autumn are well advanced when worm
infection is likely to be at its worst. Some farmers practice both
autumn and spring lambing, but there appears to be some doubt as
to whether all ewes can be made to lamb during the former season.

The above conditions were borne in mind when the experiments
reported here were planned and the experience in handling the
Research Station’s available flock was, to some extent, a 0‘111(16 in
selecting the rations for the experimental groups.

\
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SEX PHYSIOLOGY OF SHEEP.

PART 1.

SEX PHYSIOLOGY OF THE NON-PREGNANT EWE.

The various phases of the study are presented as separate
experiments,

(Certain experiments, and, in certain instances, portions of the
same experiment, were commenced at a later date than others. This
was necessitated partly by the unavailibility of sufficient sheep
material, and also by the difficulty of accommodating very large
numbers of sheep in the feed-yards and on suitable representative
grazing near the yards. On the other hand, certain additions to the

studies were suggested as the investigations progressed.

EXPERIMENT 1.

Tae INrFLUteENCE oF NUTRITION TPON TIIE SEXUAL AcTiviTy oF NoON-
PREGNANT MreErixo Ewres.

Kiipfer’s (1928) observations on Merino sheep under western Free
State (South Africa) conditions, reveal the existance of restricted
annual sexual activity in that breed, and he considers that, as Merinos
in Australia (Marshall, 1922) and the sheep of Central Europe
(Kiipfer, 1928) experience unrestricted annual sexual activity, sheep
under South African conditions have adapted their ovarian functions
to the environment. In other words, the short period of sexual activity
of sheep under South African conditions is an adaptation to the
conditions necessary for the rearing of the offspring.

The observations of Quinlan and Maré (1931) under Karroo
(South Africa) conditions, do not confirm those of Kiipfer (1928), in
that the former authors observed continuous annual sexual activity
in Merino sheep, although it is stated that the absence of rain for
extended periods adversely effects the grazing and results 1n
irregularity of the dicestrous cycles. These authors are of the
opinion that Kiipfer's observations must have been made during an
exceptional year when sexual activity was particularly low.

Preliminary observations made by the author at the Research
Station, Krmelo, confirmed the findings of Kiipfer (1928); Merino
sheep under eastern Transvaal conditions exhibit restricted annual
sexual activity.

The physiographical conditions of the eastern districts of the
Transvaal have been discussed in a previous section. Kvidence has
been given to indicate that the poor fertility of the soil and the low
nutritive value of the pastures do not permit these districts to be
classed as good sheep country. The reproductive functions of
animals were, therefore, suspected to be restricted by factors largely
of a nutritional nature.
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The liberal feeding of bone meal licks to stock has, for some time,
been accepted as an essential farm practice. Sheep kept solely on
natural pasture in these areas are unable to maintain normal health;
general weakness and anaemia set in and a comparatively large
pel(,entaﬂ’ e are likely to die during poor seasons. Long severe winters
necessitate supplementdry fee(hnn, generally maize is fed but cereal
winter grazing may be provided, and, during prolonged droughts,
teff hay may be used. The feeding of protein-rich concentrates has
not received consideration due to the high prices demanded for such
feeds.

The object of this experiment was to study the effects of various
levels of feeding and different combinations of feeds upon the sexual
activity of Merino ewes which are subjected to such treatment for
prolonged periods of time.

Materials and Methods.—The sheep used in the experiment were
obtained from the Research Station’s available flock of Merinos,
which is classed annually according to the recognized standards of
Merino flock classing, so that the material, which was taken at
andom  from the flock, may be considered representative of a
commercial flock. Iighty sheep were used for the observations in
Experiment 1a and 50 in Experiment 1s.

In the formation of the groups for any phase of the experiment,
the sheep were divided proportionately with respect to age, type,
and weight.

All weight records were taken at 14 day intervals after 12 to
14 hours starvation; the sheep were kept in a covered shed at night
and weighing was done between 6 and 8 a.m. the next morning.

All the groups were tested for oestrus daily between 6 and S a.u.,
this work was supervised by the stockman assisted by a native.
Four to six vasectomised teasers were used with 10 ewes; the former
were kept moving among the ewes for 7 to 10 minutes at each
testing.

In the case of the dry-lot or non-pasture groups, open yards
measuring 8 x 16 yards and devoid of pasture were used; the vards
were supphed with hay racks and feed, water, and lick troughs. No
grazing was permitted; the sheep left the vards only for fmtmﬂhtl\
\\'eig‘hiugs and the annual shearing. A certain amount of shelter
was afforded by tree wind-breaks. Concentrate rations were fed once
daily, roughage twice daily, and the licks and water were available
at all times.

The groups on natural pasture were grazed on suitable camps
near the observation yards; clean trough water and the mineral
licks were available in the camps. The groups were hrought to the
vards daily between 6 a.m. and 8 a.m. for oestrous observations, and
at this time certain groups received their supplementary feed accord-
ing to the plan of the experiment; the latter groups were drafted
out by means of a drafting race.

All the concentrates and licks fed were purchased. The teff
hay fed was grown on the Research Station; the quality of the hay
ras good.
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All sheep, in the dry-lots and grazing groups received treatment
for gastric and intestinal parasites at 28 day intervals throughout
the year. Government Wireworm Remedy was used.

The annual inoculation against Bluetongue took place three
weeks prior to shearing. The first dipping in an arsenical prepara-
tion for the control of keds was given approximately one month
after shearing.

The deaths that occurred in the various groups cannot be said
to have been due to the treatment to which the sheep were subjected.

Faperiment 1a.

Low Planes of Nutrition in Dry-lot compared to Supplemented
Pasture.

The experiment was commenced in July, 1932. At this stage
of winter, it was found necessary to start supplementary feeding of
the Research Station’s general flock; the condition of the sheep was
therefore, at a winter level.

Previous experience of the Station’s pasture had indicated that
non-pregnant Merino sheep on dry winter pasture required from
4 to 5 ounces of maize per sheep per day as supplementary feed, and
it was estimated that a sheep consumed between 2 and 3 pounds of
dry roughage a day. The rations of the dry-lot fed groups were
constructed on this basis.

A general outline of the treatments of the groups in this portion
of the experiment is given in Table I.

Tasre I.

Groups in Eaperiment 1a.

Broug. i §0. of | Observations Treabmenit,
sheep. | commenced.
| |
1 ‘ 10 | 24.7.32 Dry-lot : Maize, teff hay, bone meal, and salt.
1l 10 ‘ 24.7.32 Dry-lot : Maize, teft hay, and salt.
T | 10 24.7.32 Dry-lot : Maize, cotton seed meal, teff hay, and salt.
v | 10 | (1) 24.7.32 | Dry-lot: Maize, teff hay, bone meal, and salt
‘ (2) 2.3.33 | Dry-lot: Teff hay, bone meal. and salt.
vV 10 | 24.7.32 Dry-lot : Maize, teff hay, bone meal, and salt.
VI 10 ‘ 7.10.32 Pasture : Bone meal and salt.
VII 10 ‘ 7.10:32 Pasture : Maize, bone meal, and salt.
VIII 10 1.5.33 Pasture : Bone meal and salt, and green oat grazing
| during winter months.

The sheep of Groups I to IV were approximately 22 months old
at the commencement of the experiment. As it was suspected that
young ewes might be irregular with regard to sexual activity, Group
V. consisting of mature ewes, was included. It will be seen that the
maize ration of the latter group is an ounce more than that of Group I
with which comparisons are to be made. The initial mean weights
of the two groups necessitated this difference in the rations.
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The treatment of Group IV during the first period of 224 days
was similar to that of Group I, but the former group was subjected
to a lower plane of nutrition during the second period of 520 days;
the alteration in the ration was made at a time when the sheep were
exhibiting normal sexual activity.

Group VII was fed maize according to appetite; the consumption
varied from 8 to 12 ounces per sheep per day according to the nature
of the natural pasture.

Group VIII was drafted on to green oat grazing for one to two
hours daily during the periods when natural green pasture was not
available.  During the winter months of 1933 the oat grazing was
not entirely satisfactory, due to adverse weather conditions, but
during the 1934 winter months the green cereal grazing was good.

The quantities of feed and lick consumed are given in Table V
of the next section.

Results.

The general treatments of Groups I to VIII have Leen indicated
in Table IV of the text. The details of the feed schedule and the
quantities of lick consumed are presented in Table IT.

With regard to Table II, attention is drawn to the following
points: (1)The rations of the dry-lot fed groups remained constant.
As the lLicks were self-fed, the quantities issued were recorded; the
above quantities have heen computed from the records of the issues.

(2) Group VII was fed maize at the rate of 8 ounces per sheep
per day when pastures were good, but, for approximately 90 days
during each of the two winter seasons, the daily consumption per
sheep was 12 ounces.

(3) The winter period during which Group VIII was given green
oat grazing was approximately 90 days.

(4) The impossibility of feeding lick to each of the pasture
groups separately mnecessitates considering an average figure tor the
groups on pasture.

The weights of individual sheep in Groups I to VIII, which were
taken at 14 day intervals, are given in Appendix 14, Tables I to VIII.
The mean weights of the groups at each period are given and these
have heen used for the construction of Diagram 2a of the text, which
illustrates the tendencies of the weights of the respective groups
throughout the experiment. Alterations in the numbers of sheep
the groups are indicated in brackets at points on the curves when
reductions occurred.

The records of the observations of oestrus of individual sheep
are given in Appendix 1a, Tables IX to XVI, from which Tables
XVII to XXTIV of the appendix have been compiled in order to
reflect the seasonal sexual activity and the periodicity of ocestrus of
the individuals of each group.
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It will be observed that dates of slaughter are given in the
former tables. The sheep were slaughtered for the examination of
the ovaries the reports of which are given in this thesis (Kxperi-
ment 2: The Morphology of the Ovaries of Merino Sheep during
Anoestrum).

Table XXV of Appendix 1a has been constructed from Tables
XVII to XXIV in order to obtain the frequencies of the periodicity
of oestrus of each of the eight groups.

The following Table TI1 of the text has been compiled from
Tables XVII to XXIV of Appendix 14, in order to permit a com-
parison of the groups with respect to sexual activity.

An analysis of the periodicity of oestrus made from Table XXV
of Appendix 1a is given in Table IV of the text: the two complete
sexual seasons of 1933 and 1934 have been considered in the analysis.

The effects of the various treatments upon the wool growth are,
to an extent, unrelated to the main purpose of the experiment, but,
as the Merino 1s primarily a wool producing sheep, the shearing
results recorded ,although not complete from a wool specialist’s point
of view, cannot be considered entirely irrevelant to the present study.
It was thought that the collection of shearing results might suggest
nutritional problems relative to wool growth. The shearing data
of the groups have been presented in average figures in Table V of
the text. Tt must be pointed out that, in the case of Groups I to V,
only four months of wool growths shorn in 1932 were grown under
experimental conditions; in the case of Groups VI and VII, the
sheep were drafted into the experiment one month before the 1952
shearing; while, in the case of (Group VIII, the sheep were in the
experiment for seven months before the 1933 shearing took place.

Photographs of the eight groups of sheep are given in Figs. 1-16.

Discussion.

Few observations upon the sexual activity of sheep have been of
long duration; studies with Merino sheep have been continued over
periods of 6 and 7 months only (Kiipfer, 1928; Quinlan and Maré,
1931).

Little or no attention has been paid to the condition or body
weight of sheep in relation to ovarian activity; generally, regular
or irregular sexual activity is attributed to good or bad seasons
respectively. In sheep husbandry, it is contended that ewes should
“pick up 7 in weight some weeks prior to the mating period, and
the practice of ““ flushing 7 sheep in order to increase ovarian
activity and consequently fertility, is considered to be effective
(Marshall, 1903, 1922; Potts, 1924; Marshal and Hammond, 1926).
In this connection, the opinion of Asdell (1926) is interesting: Ile
contends that increase of feed is not a decisive factor, although feed
supply is certain to have a large influence where the animals are
bordering on starvation. The remarks of Clark (1934) appear to
agree in principle with those of Asdell.
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Researches upon laboratory animals indicate that deficient
rations affect the normal cyelical changes in the ovary (Lieob, 1917,
eit. Marshall, 1922); Papanicolaou and Stockard, 1920; Evans and
Bischop, 1922; Gilbert and Hart, 1930).  Du Toit and Bisschop
(1929) have shseryad reduced felilht\ in cattle, and Bekker (1932)
i sheep, in phosphorus deficient areas. lickles, l’dlmel et al. (1935)
consider that irregularities in sexual actlw‘fy are due not alone to
D l()\])ll()Illb deficiency, but to more complex nutritive deficiencies.
These authors found thllt i dairy cattle, uncomplicated phosphorus
deficient rations do mnot cause abnormal oestrous cycles, although
such rations do reduce the breeding efficiency. The following appear
to be the most important considerations in deficient rations: low
phosphorus, high Ca/P ration coupled with low phosphorus, low
protein, and lack of vitamins.

The observations reported in this experiment were conducted
over periods of from 549 to 744 days

Unfortunately, data upon the digestible nutrients of South
African feed-stuffs are not obtainable, so that a detailed reflection
of feed nutrients available to the groups of sheep under controlled
feeding cannot be given. It would be incorrect to compute the
nutritive values of the particular rations upon the basis of such
standards as that of Henry and Morrison (1923), and to compare
the quantities obtained with those considered to be the requirements
of ““fine wool sheep "". The composition of American and South
African feed-stuffs vary considerably (Vipond, 1914), and animals
under such vastly different conditions may bhe expected to differ
in their nutritional requirements. However, Table XXVI of
Appendix La gives the analyses of the feeding-stuffs used in this and
other experiments reported upon in this thesis.

The growth curves in Diagram 21., constructed on the mean
weights, illustrate the ability of the rations of Groups I to IV to
maintain the weights of the sheep at a level approximating those at
the commencement of the experiment. It has been explained that
the latter weight was a winter weight, one at which, under practical
conditions, supplementary feeding of sheep on veld should commence.

With the exception of Group TV, there is an insignificant
difference hetween the mean weights just prior to shearing in 1932
and 1933, This 1s also true of the post-shearing weights of those
vears. It 1s evident, therefore, that the slight upward trend of the
curves 1s due to wool growth. In Group IV {there is a greater
tendency to maintain weight in spite of wool growth, hence hody
weight could not have increased during that period.

Groups I to IV show a decrease in weight just prior to the 1933
shearing.  This is considered to Le the effect of inoculation upon
sheep maintained at a low level weight for an extended period. The
decrease 1s more marked among the weakest sheep of Group I'V.

After the 1934 shearing. Groups I to IV show more reluctance
to recover weight than was the case during the equivalent time of
the previous year. Again, this is more marked in the case of
Group 1V.
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LUCIEN L. ROUX.

The three curves of Groups I, II, and 111 are almost parallel
and, considering the rations of these groups (Table I1), it may be
said that the addition of bonemeal to the salt lick and the inclusion
of a protein rich concentrate in the ration, reflects no improvement
in body weight when a low level ration of maize, teff hay, and salt
lick are fed. On the other hand, the removal of the maize from a low
level ration of maize, teft hay, bone meal, and salt, as in Gioup 1V,
eliminates the gradual increase evidenced in the preceding groups
(Diagram 2a, a-y); the graph of the former group tends to remain
horizontal

The older sheep in Group V, on a similar ration to that of
Group I, show great consistency in weight, and there is evidence
that wool production in such sheep sufters, possibly in order that the
reduced body weight may be maintained (Table V).

The weight curves of the veld Groups VI, VII, and VIII,
reflect the reaction of the sheep to the altered conditions of the
Seasons.

The impossibility of having a control group 1 the true sense
of the term has been explained. Group VI on veld supplemented
throughout the year only with a mineral lick of two parts of bone
meal and one part of salt, must be accepted as a control. Group VI
attains 1ts highest summer weight during February and March and
it drops to its lowest winter weight during August. The losses in
mean weight during the two years are 22-2 and 25-3 per cent. of
the highest mean summer weights. The mean highest sumner
welght during the better season (1934) is 6 pounds greater than that
of the preceding season.

The effects of feeding a supplementary ration of maize through-
out the year are reflected in the weight curve of Group VII. In this
case, the differences between the highest summer and lowest winter
mean weights are 5-8 and 10-7 per cent. of the former.

Supplying green cereal grazing when natural green grazing is
no longer available, does not entirely eliminate the reaction to winter
conditions.  Hence, in the case of Group VIII, the differences
between the highest summer and lowest winter mean weights are
11-6 and 15-0 per cent. of the former.

With regard to the above computations of summer and winter
differences, it must be pointed out that the increase of wool weight
during the period of about 6 months which amounts to from 3 to 5
pounds (Table V), has not been considered.

The mean weights of Groups T to VIII at critical periods are
given in Table VI of the text.

The critical periods are those at which the mean weights of the
veld groups are highest (during February and March) and lowest
(during July and August). In the non-veld or dry-lot fed groups,
these seasonal differences are not apparent: in these cases differences
in weight are due to wool growth. The weights at the critical
periods are of particular interest in connection with seasonal activity
and reference will he made to these weights in subsequent discussions.
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Tasre VI.
Mean Weights at Critical Periods.

\
1932, 1933. 1934.
Group.

July, | Aug., | Feb., | Mar., | July, | Aug., | Feb., | Mar., | July, | Aug.,

22 20. 1 30. 21.. 31. i} 16. 21. 18.

1b. 1b. b. . 1b. ib. 1b. 1b. 1b. ib.

B vmomses w3 vy 8 614|632 |656-0|66:1|72:4|73:2|61:4|62:1| 68:7]| 674
TT: commnsnasssss 614 | 624 | 64:3 | 646 | 71-6 | 72:8| 59-0 | 60-6 | 68-7 | 67-3
IIT; 612|634 | 66:8|69-6| 734|752 |64-9|64:4| 689|693
IV 5 wmsgna s 900 656 | 64-9 | 655 | 68-0 | 67-2 | 65-9 | 56-3 | 636 | 63-7 | 59-2
Noaiion 80-4 | 774 | 75-7 | 73-9 | 76-3 | 76:6|69-9|67-1|67-8|66-9
VIoooo.ooo .. — — 80-4 | 82-2 | 674 | 63-3 | 83:8 | 874 | 69-4 | 648
Moy - S — — 83-4 | 86-2 | 828 | 82-3 | 92:8 | 93-0 | 83-6 | 826
L7 § — — — — 814 | 756 | 914 | 90-0 | 83:4 | 895

In Groups I to V, oestrous observations were commenced during
the latter part of the sexual season of 1932, in Groups VI and VII
approximately D weeks after the termination of the sexual season of
1932, and in Group VIIIL approximately three months after the
commencement of the sexual season of 1933 (Appendix 1a, Tables
IX to XVI and Tables XVII to XXIV). Oestrous observations in
all groups terminated during the anoestrous period of 1934-1935.
Two complete sexual seasons of 1933 and 1934 were included in the
studies of all groups with the exception of that of Group VIII.

The results of the extensive oestrous observations indicate that,
under eastern Transvaal conditions, Merino sheep of various ages
which have been subjected to the treatments indicated, experience
restricted annual sexual activity. It may be said that the sexual
season commences in February and terminates in August, although
the duration of the sexual season of certain individuals extends
beyond these limits (Appendix 1a, Tables INX to XVI). It is to be
noted that, in the case of the veld groups which react in body weight
to the altering conditions of the seasons, sexual activity increases
when body weight decreases during the autumn and early winter
months, and that, while body weight increases rapidly during the
gpring and early summer months, sexual activity is absent. In the
case of the controlled fed groups in which very little or no gain of
body weight 1s reflected, the rhythm of the sexual seasons corresponds
to that of the former groups. (Table VI and Diagram 2a).

A conception of the great variation of the extent of sexual
activity of individuals in all groups can be obtained by consulting
Tables XVII to XXIV of Appendix la. While certain members
of a group exhibit the ultimate degree of sexual activity expected,
others experience no activity or only 1, 2, or 3 dioestrous cycles
during a sexual season. By consulting the weights of indivadual
sheep (Appendix 1a, Tables I to VIII), it becomes apparent that
the heaviest sheep of any group are not necessarily the most active,
nor are the lightest the least active.
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Individual differences of sexual activity are greater in the
groups of young sheep, Groups I to IV, on low level rations, and
such differences become greater during the second sexual season on
such rations. Attention 1s drawn to Sheep No. 29324 which exhibited
a continuous series of regular dicestrous cycles from the beginning
of April, 1934, to the middle of January, 1935 (Appendix Ia,
Table IX). In the more mature sheep on a low level ration,
individual differences are marked only during the second sexual
season.

In the case of the sheep on veld (Group V1), individual
differences are less marked than in the case of the groups on low
level rations, and, while such differences are not increased during
the second sexual season, the least active sheep during the first

season are also least active during the second season. Greater
individual variation occurs in the group of sheep on veld

supplemented with maize throughout the year. Three sheep in this
group experienced exc eptmndl]\ short anoestrous periods during the
spring of 1934 (Appendix 1a, Table XV). In this case too, the
least active during the first season are least active during the second

sexual season. The two least active sheep are not exceptionally
heavy or exceptionally light in body weight (Appendix 1a, Table
VII) In the case of (Jl()llp VIII, which was permitted green

grazing throughout the year, a certain amount of individual variation
occurs during the first season, but such variation is considerably
reduced during the second season and, in this case, the activity of
the least active sheep during the first season excels that of others
during the second sexual season. One sheep in this group experienced
a relatively short anoestrum during the spring of 1934 (Appendix 24,
Table XVI).

Group summaries of the sexual seasons are contained in Table 11
of the text.

The sheep in Groups I to IV were 22 months old when they
were drafted into the experiment towards the end of the sexual
season of 1932. It is apparent from Table ITT that the greater
percentage of these sheep were sexually inactive during the latter
part of the 1932 sexual season. It will be shown in a subsequent
experiment that only 20-40 per cent. of Merino sheep at 18 to 23
months of age experience sexual activity under eastern Transvaal
conditions (Kxperiment 6). It is seen that 100 per cent. of the
mature sheep in Group V exhibited oestrus during the latter part
of the 1932 sexual season.

The mean duration of the true anoestrous period is reflected
only in the case of Group V, in which all sheep were observed to
have heen sexually active during part of the preceding sexual
season (1932).  However, from the few cases in Groups I to IV that
can be used for a comparison, it appears that the anoestrous period
at the commencement of the experiment was longer in the vounger
sheep than in the mature sheep of group V, the mean duration of
the anoestrous period of which was approximately 130 days. As
the observations on Groups VI and VII were commenced when all
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the sheep were in anoestrum, the periods of duration of the 1932-
1933 anoestrous period cannot be used for comparative purposes,
although they indicate the total absence of oestrus for the given
lengths of time (Table 111).

Significant comparisons may be made from the time of the onset
of the 1933 sexual season up to the termination of the 1934 sexual
season (Tables ITT and IV of the text).

1. The vresults obtained from Groups I and II reveal the
following : —

(a) During 1933, the mean duration of the sexual season of
Group 1 is 16-1 days longer than that of Group Il; in
the latter group cases of extreme short duration of the
season occur. During 1934, the mean durations of the
sexual seasons are almost identical, although the range of
variation 1s greater in the case of Group I.

(b) The mean numbers of dioestrous cycles in Group I during
the sexual seasons of 1933 and 1934, exceed those In
Group II by 1-2 and 1-1 respectively.

(¢) During the 1933 and 1934 sexual seasons, the cases in
which oestrus recurs after the normal period of 16 to
19 days, 1s greater in Group I by 7-1 and 8-6 per cent.
respectively.

(d) The mean anoestrous period (1933-1934) of Group T is
17-8 days shorter than that of Group II.

(e) Both groups show decreased sexual activity during the
second season.

2. When a portion of the low level maize ration is replaced by
a protein rich concentrate, cottonseed meal, as in Group III, the
results as compared to Groups I and IT reflect marked reductions in
sexual activity :

(a) The mean durations of the 1933 and 1934 sexual seasons
are reduced by 51-4 and 55-2 days respectively as com-
pared to Group I and by 35-3 and 54-3 days respectively
as compared to Group [I.

(b) The mean number of dioestrous cycles during the sexual
seasons of 1933 and 1934 are reduced by 3-9 and 26
respectively as compared to Group I and by 2-7 and 1-5
respectively as compared to Group II.

(¢) During the 1933 and 1934 sexual seasons, the cases in
which oestrus recurs after the normal period of 16-19 days
are D5-2 and 50 per cent. respectively as compared to
90-1 and 79-6 per cent. in Group I and 83-0 and T1-0
per cent. in Group II.

(d) The mean anoestrous period (1933-1934) of Group IIT 1s
of longer duration than that of Groups T and II by
56-7 and 38-9 days respectively.

(e) A marked decrease in sexual activity occurs during the
second sexual season.
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3. When the maize ration is withdrawn from a low level ration
of maize, teff hay, bone meal, and salt, after a period of 224 days, as
in Group IV, no immediate detrimental effects upon sexual activity
result, but marked reductions in activity are evidenced during the
next sexual season :

(a) The mean duration of the 1933 and 1934 sexual seasons are
1585 and 435-0 days respectively, the longest duration
during the latter sexual season being only 117 days.

(b) The mean number of dicestrous cycles is 89 during 1933
and only 2-9 during the 1934 sexual season.

(¢) Considering the two sexual seasons, there is no significant
difference between the percentage of cases in which oestrus
recurs after the mormal period of 16 to 19 days; the
percentages are 83-5 and 846 respectively.

(d) The mean duration of the 1933-1934 anocestrous period is
2988 days which is 22-2 days in excess of that of Group I
and approximately of similar duration to that of Group [I.

(e) As a result of the withdrawal of the maize portion of the
low level ration, sexual activity is greatly reduced during
the second sexual season.

4. The results obtained from Group V may be compared with
those of Group I, as the treatments of the groups were similar. The
sheep comprising Group I were 22 months old at the commencement
of the experiment, while the sheep of Group V were mature.

(a) The mean duration of the 1933 sexual season is 81-5 days
longer in the case of the mature sheep, but the duration
of the second sexual season is reduced by 116 days com-
pared to the previous season. The reduction 1s greater
than in the case of the younger sheep.

(b) The reduction of the mean number of dioestrous cycles of
the mature sheep is from 10-7 to 7-4 during the sexual
seasons of 1933 and 1934 respectively. On a percentage
basis this reduction is approximately equal to that
experienced by the younger sheep in Group I.

(¢) The number of cases in which oestrus recurs after the
normal period of 16 to 19 days is 775 per cent., which 1is
126 per cent. less than in the younger sheep. However,
during the second sexual season, the percentage 1is
insigmficantly less in the case of the mature sheep, but
1t 1s significantly reduced in the case of the younger
sheep.

(d) The mean anoestrous period (1933-1934) of the mature
sheep 1s only 7.2 days less than that of the younger sheep.
(e) A marked decrease of sexual activity of the mature sheep
occurs during the second sexual season; reduced activity
is due largely to the shorter duration of the sexual season.
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o

5. The sheep comprising Group VI were maintained on natural

pasture supplemeuted only by bone meal and salt.  The results
obtained from this group will be compared with those of the dry-lot
groups, and comparisons with the other veld groups will be made
when the results of the latter are being considered.

(a)

(0)

(¢)

)

The mean duration of the 1933 sexual season of Group VI

1s 63-6 days less than the longest sexual season of the
dry-lot groups on low level rations. No explanation can
be found for this difference. The mean duration of the
second sexual season of Group VI 1s 63-5 days longer
than the longest sexual season of the groups on low level
rations. The mean duration of the second sexual season
(1934) of Group VI is 29:2 days longer than the previous
season. This difference is due to the extension of the
latter part of the season (Appendix 1a, Table XI1V), and,
while no exact explanation can be offered for this extension
of activity, it must be remarked that abnormally good
rains were experienced during the winter and early spring
months of 1934 (Diagram 1) and that good sheep pasture
was available by the middle of August, 1934.

The mean number of dioestrous cycles of the veld group
during the 1933 sexual season is approximately equal to
that of sheep on a low level ration of maize and teft hay.
The mean number of dioestrous cycles of the veld group
1s increased during the second sexual season, while those
of the groups on low level rations are decreased.

The number of cases in Group VI in which oestrus recurs

after the normal period of 16 to 19 days is 85-9 and
79-4 per cent. during the sexual seasons of 1933 and 1934
respectively.  These percentages are greater than in
most low level ration groups.

The mean anoestrous period (1933-1934) of the veld group
is 204-4 days, which is shorter than any of that of the
low level ration groups.

(e) Increased sexual activity during the second sexual season

15 shown by the veld group; this is due largely to the
longer duration of the sexual season.

6. The results obtained by constantly supplementing natural
pasture with maize, as in Group VII, are best compared with those
of the veld group, Group VI.

()

(b)

The mean duration of the 1933 sexual season of Group VII
1s 25-3 days longer than that of Group VI, but the 1934
season of the former group is only 158 days longer than
that of the latter group. The mean duration of the
second season in the case of Group VII 1is greatly
influenced by a particularly inactive individual.

There is no significant difference between the mean number
of dioestrous cycles of Groups VI -and VII during both
sexual seasons.
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(¢) The percentage of cases in which oestrus recurs after the
normal period of 16 to 19 days is somewhat larger during
both seasons in the case of Group VI.

(d) The mean anoestrous period (1933-1934) of Group VII is
24 days shorter than that of Group VI.

(e) As in Group VI, the sexual activity of Group VII increases
during the second sexual season.

7. The results obtained by supplying green feed to sheep
throughout the year, as in Group VILIL, may be compared with those
in which no supplementary feed is given, as in Group VI, and in
which natural pasture is supplemeuted ﬂlr(nlohout the \'e(n with
maize, as in Group VII.

(a) Oestrous observations on Group VIIL were commenced on
1.5.53, or approximately three months after the onset of
the sexual season. In spite of this, the mean duration
of the 1933 sexual season 1s 91-9 days. The mean
durations of the equivalent periods of the 1933 sexual
season have been computed for Groups VI and VII, and
they are found to be 87-2 and 86-4 days 1expe‘rhvel\'
The mean duration of the 1934 sexual season of Group
VIII is 230-4 days which exceeds that of Group VI by
47-2 days and that of Group VII by 31-3 days.

(b) During the portion of the 1933 sexual season, the mean
number of dioestrous cycles experienced by Group VIII
is -1, while the numbers experienced by GroupsVI and
VII during the identical period are 56 and 5-2
respectively.  During the 1934 sexual season, the mean
number of dicestrous cycles is 133, which exceeds that
of Groups VI and VII by 4-1 and 4-0 respectively.

(¢) In Group VIII, the percentage of cases in which oestrus
recurs after the normal period of 16 to 19 days is approxi-
mately 90 and this greatly exceeds the corresponding
percentages reflected for Groups VI and VII.

(d) The mean anoestrous period (1933-1934) of Group VIII is
164-9 days, which is less than that of Groups VI and VII
by 39-5 and 15-5 days respectively.

(e) The sexual activity of Group VIII is greatly increased
during the second sexual season.

None of the groups subjected to the above treatments experienced
a continuous series of dioestrous cycles throughout twelve months.
The greatest amount of sexual activity was shown by sheep which
were permitted green grazing throughout the year.  The supple-
mentary feeding ‘of concentrates (maue) throughout the year to sheep
on pasture resulted in some increase of sexual activity as compared
with the results from unsupplemented pasture. The sexual activity of
sheep on low level or deficient rations declines as the time of treat-
ment advances.

It appears from the literature cited that the extreme degree of
polyoestrum is a breed characteristic of the Merino. However, it
has not been established what variation of the degree of polsne%‘clum
due to individual differences within the breed, may be expected under
ideal environmental conditions.
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Further, evidence available proves that the extent of ovarian
activity is influenced by environic factors one of shich, namely
nutrition, 1s of great 1mportance.

It is highly probable that sheep are far more sensitive to nutri-
tional deficiencies than is at present realised. While ability to
reflect normal body functions under 1mperfect nutritional conditions
for periods of considerable duration, may be an exceptional indivi-
dual characteristic, 1t must be realised that the majority of sheep are
unable to experience maximum ovarian activity when they are
subjected to adverse nutritional conditions, and the reflection of
such treatment becomes more marked as time progresses. While in
certain areas, the deficiency of the pasture may be due to the lack
of one or a few mineral or protein elements, in other areas a more
complex deficiency may exist. Although it is contended that farm
animals seldom suffer from vitamin deficiency, this fact has not
been established for all areas. Vitamins are essential nutrients for
all phases of body functions; as Aschheim (1933) points out: *“ The
function of the endocrine glands depends greatly upon the presence
of certain vitamins in the diet .

Conclusions.

1. The effects of various combinations of low level rations upon
the sexual activity of Merino sheep were studied. A control group
on veld and two veld groups, the grazing of which was supplemented,
were used for comparative purposes.

The observations were conducted over periods of from 18 to
26 months.

The recording of weight data indicated the reaction of body
welght to the treatment imposed.

2. Inrespective of treatment, Merino sheep under eastern
Transvaal conditions experience restricted annual sexual activity.
The sexual season commences in February and terminates in August;
the anocestrous period embraces the spring and summer months.
Great individual differences with respect to degree of polyoestrum
are reflected in all groups subjected to the various treatments.

3. Sheep subjected to low level rations of maize, teff hay, and
salt, which permit them to maintain a weight approximating that of
their winter condition, do not exhibit marked decreased sexual
activity during the first 7 to 12 months of treatment, but an abrupt
decline in sexual activity results after 19 to 24 months and the
reduced degree of activity is influenced by the quality of the ration.

(a) The inclusion of bone meal in the salt lick has no signi-

ficant effect upon body weight and wool production.

The addition of bone meal prevents marked reduction
of the duration of the sexual season, the number of
dioestrous cyeles, and the increase of dioestrous cycles of

abnormal duration.  However, the inclusion of bone
meal in such rations does not ensure normal sexual
activity.
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(b) The part substitution of the maize portion of the ration
with a protein rich concentrate (cotton seed meal), has no
significant effect upon body weight, but a slight improve-
ment upon wool production.

The alteration results in an earlier decline of sexual
activity and a very marked reduction of sexual activity
after 18 months of treatment. The sexual season is of
shorter duration, the number of dioestrous cycles is less,
and the number of dioestrous cycles of normal duration
1s reduced.

(¢) The inclusion of bone meal in the ration at the commence-
ment of treatment, and the withdrawal of the maize
portion of the ration after a period of approximately
7 months, or one month after the onset of the first sexual
season, results in a lower constant weight level and a
reduction in wool yield.

The reduction 1in the ration greatly reduces the
duration of the sexual season and the number of dioestrous
cycles.

(d) The sexual activity of mature sheep on low level rations
1s not as readily affected as in the case of younger sheep,
but, when reduction of activity of the former takes place,
it 1s more marked than in the case of yvounger sheep.

4. Sheep maintained on natural pasture, react abiuptly in body
welght and sexual activity to the seasons. The drop in body weight
1s greatly reduced by supplementary feeding and better wool pro-
duction  results.  Increased sexual activity is  induced by
supplementing the mnatural pastures; the degree of improvement
depends upon the nature of the feed supplied. However, the rhyvthm
of the sexual seasons i1s maintained irrespective of the treatment.

(a«) Sheep maintained on natural pasture attain their highest
summer weight during February and March and they
drop to their lowest weight during August; the loss in
weight my be 25 per cent. of the highest summer weight.

The annual wool production may vary by approxi-
mately 2 pounds.

The sexual activity varies during different sexual
seasons. It may not greatly exceed that of sheep on low
level rations for periods of 7 to 12 months, but marked
improvement of activity of the former may occur during
the next sexual season. Under these conditions of treat-
ment, the duration of the sexual season may be 6 months.
The specific factors involved have mnot been identified,
although it mav be remarked that greater sexual activity
results by the extension of the latter part of the sexual
season when ¢ood rains are experienced during the winter
months.
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(b) The supplementary feeding of sheep on natural pasture
with 8 to 12 ounces of maize throughout the year, does
not entirely eliminate the loss in weight during the winter
months; losses of approximately 6 and 11 per cent. of
the highest summer weight are experienced.

While improvement of wool production may be
expected, high wields of good quality are not constant.
Other influential factors appear to be involved; these
factors have not been identified.

Such feeding tends to increase the duration of the
sexual season, but it does not vesult in lengthy sexual
seasons 1n all individuals. Under these conditions of
treatment, the duration of the sexual season may be 6-5

= ol ; :
months. The normal periodicity of oestrus is not ensured.

(¢) When sheep are permitted green grazing throughout the
vear, the loss in weight during the winter months is
reduced to 12 to 15 per cent. of the highest summer
weight.

Improvement of wool production vesults, but high
vields of good quality are not constant.

Under such treatment, sheep experience great
mmprovement in sexual activity. The 1mprovement is
rapid and it becomes more marked as the period of treat-
ment progresses. The duration of the sexual season is
extended; it may be 7:5 months. A significantly larger
number of dioestrous cycles is experienced, and, in
approximately 90 per cent. of cases, oestrus may be
expected to recur after the normal interval.

5. The specific factor or factors which determine the existence
of restricted annual sexual activity in Merino sheep under eastern
Transvaal conditions have not been revealed by these studies, but
the latter suggest that restricted seasonal activity is, to some extent,
influenced by nutritional circumstances.

6. While the degree of polyvoestrum exhibited during sexual
seasons may be influenced by individual differences, it 1s apparent
that nutritional factors play an important réle. Improved treatment
appears to induce greater sexual activity and to shorten the duration
of the anoestrous period. Marked stimulation of ovarian activity
results by permitting constant green grazing: this fact suggests the
importance of the essential vitamins.

7. Sheep maintained on deficient rations for long periods of
time suffer from complicated nutritive deficiency which inhibits
normal ovarian activity. The availability of adequate quantities of
phosphorus in the form of bone meal lick, does not result in normal
sexual activity.

510



LUCIEN L. ROUX.

Eaperiment 18.

High Planes of Nutrition in Dry-lot compared to Supplemented
Pasture.

The results obtained from the observations in Experiment la,
indicated the need for studying the sexual activity of Merino sheep
under the same climatic conditions when high planes of nutrition are
allowed. Also, the exceptionally poor results reflected by sheep the
ration of which contained cotton seed meal (Ixperiment 1a, Group
I11), suggested the inclusion of tests upon the more commonly used
protein rich concentrates such as: cotton seed meal, peanut meal,
and blood meal. It may be said that information relative to the
value of these protein rich concentrates is of particular interest to
stud owners in areas where leguminous roughages cannot be grown
with success, and where non-nitrogenous roughages and concentrates
are the farm feeds most successtully produced.

The experiment was commenced on November 5Hth, 1934, and
the results of 12 months are available. It may be said that it is in
the interests of the experiment to extend the observations over a
further period of at least 12 months; these results will be published
m a subsequent issue of the Onderstepoort Journal.

The following general outline indicates the plan of the
experiment : —

(a) The feeding of maize with teff hay and a salt lick.
(1) Group  1: mno nitrogenous supplement.
() Group II: supplemented by cotton seed meal.
(3) Group IIT: supplemented by peanut meal.
(4) Group IV : supplemented by blood meal.

(b) On natural pasture: Group V: supplemented by a bone-

meal and salt lick and green cereal grazing during the
winter months.

Each of the above groups consisted of ten Merino ewes of good
type and approximately three years of age.

The ewes were taken from the Research Station’s available flock;
consequently, their breeding histories were not known. They were
shorn just previous to their inclusion in the experiment, hence their
entire wool growth was made during experimental treatment.

As indicated in a previous section (lixperiment ITa), data upon
the digestible nutrients of South African feedstuffs are not available.
In consequence, the nutritive requirements of the sheep could not
be computed. In the case of Group I, the quantity of maize fed
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was based upon the reaction to maize feeding reflected in Kxperiment
1a, Group VII. Although, for reasons previously stated, the diges-
tibility of South African feed-stuffs cannot be accepted to be
similar to that of American feed-stuffs, the tables of digestible
nutrients given by Henry and Morrison (1923) were the most suitable
guide in compiling the concentrate constituents of the rations of
Groups II to IV. It was endeavoured to compound the rations so
that the crude protein and total digestible nutrients of all rations
were as nearly as possible equal. In the case of Group I, the ration
of which contained no protein rich supplement, the crude protein
content of the ration is low. The following Table T indicates the
details of the rations fed to the groups. In connection with the lick
consumption, it must be pointed out that the lick was supplied ad lib.

Taspre 1.

The Rations.

Daily ration of concentrates, Digestible nutrients in
roughage and lick per sheep per day. concentrate portion of daily ration.
Group. } '
Cotton| Pea- | Blood | Teff Crude | Carbo- Total
Maize.| -seed | nut | meal. | hay. | Salt. | protein. hydrates. Fat. |digestible
meal. | meal. ‘ nutrients.
oz. 0Z. oz 0z 0Z. 1b. ib. 1b. 1b.
| S— 8 — — — 0-19 | 0-0385 | 0:3305 | 0-2300 | 0-4210
I e s 4 5 — — 0:25 | 0-1172 | 0-2446 | 0-0357 | 0-4424
1 [P 5 — 4 — 0-23 | 0-1246 | 0-2412 | 0:0373 | 0-4678
IV e 6 — — 3 0-24 | 0-1606 | 0-2512 | 0-0192 | 0-4550
b 60 — — — — | 0-23 — — — —
All issues of lick were made as required and they were entered on

the feed-room record sheet.

Due to the severity of the winter months, Group V could not
be given green cereal for two hours daily throughout the winter
months, so that it was necessary to resort to supplementing the
natural pasture by maize for short periods.

The particulars of the management of Group V are as follows: —

(1) 5.11.34 to 6.5.35: on natural pasture without supple-
ments.

() 7.5.35 to 17.8.35: on natural pasture with cereal
grazing for 2 hours daily.

(3) 18.8.35 to 4.9.35: on natural pasture with 6 oz. maize.

(4) 5.9.35 to 7.10.35: on mnatural pasture with cereal
grazing for 2 hours daily.

(5) 8.10.35 to 31.10.35: on natural pasture with 6 oz. maize.
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The details of general management of these groups were iden-
tical to those of the groups of Experiment 1a, and the methods
employed have been given under the section of Kxperiment 1 dealing
with such matters.

Results.

The weight data of Groups I to V, taken at 14-day intervals, are
given in Appendix 1p, Tables T to V, from which Diagram 2B has
been constructed.

Driacraym 2.

ExPErRIMENT 1B.
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Mean weights of groups at 14 day intervals.

The results of the oestrous observations on the five groups of
sheep are given in Appendix 1, Tables VI to X. The results ob-
tained from individual sheep have been analysed and the data of
interest have been included in the latter tables. These data have been
condensed in Table IT of the text in order to permit a comparison of
the groups.
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The shearing results obtained from the groups are given in
Table III of the text,

Tasre III.
Wool Production.

\ \ ‘
Grease wool | . Tensile ‘ Spinning quality
| No. Yield. | Staple: langsh. btl(‘ll”th frequencies.
Group.| of | No. of
‘s‘hcep | Aver Aver sound ‘
Range. |~ "|  Range. \ " | fleeces. | 60s. | 64s. | T0s. | Tds.
| =" | age. ° age. ‘ ‘
| ! | \ ‘ ‘
| 1b. b. ins. ins. ‘ ‘
\
) e 10 5:5- 81 T T 28 0 | — | 2 8 —
Ty 10 6-6-12-4 95 ‘00| 2-8 10 - 2 | % 1
JLL 10 5:5-11-0 | 8- -00 2-6 10 — 5 | b) —
IV...| 10 |8511-8|10- 00 2-8 10 1 g | = | =
Voo o ‘ 10 6:3- 97| 8- 5-3-00| 2-6 10 — — ‘ 9 ‘ L
| |

Photographs of the five groups are given in Figures 17 to 21.

Discussion.

The reactions of Groups I to IV to the altered condi-
tions of dry-lot feeding are reflected in the reduction in weights
during the first 28 (Ln\' of the experiment (Diagram 25). The sheep
on pastule Group V, show an increase in weight during that period;
this may be expe(’f@(l of such sheep during November and December
of a good sheep year (Diagram 1). During the remainder of the
experimental period, Group V maintains a fairly constant mean
weight; the temporary abrupt decline early 1n May 1s a reaction to
the commencement of the winter conditions, but it has been seen
that supplementary feeding was started on 7 May, 1935, hence the
response to the treatment was immediate. Subsequent slight fluctua-
tions in weight evidenced during the latter part of August may be
expected during severe winter conditions. Although Group V
attained a maximum mean weight of only 74 pounds, for practical
purposes 1t would be considered that they maintained a satisfactory
weight level for normal body function and production. The sheep
did not lose weight as was evidenced in the groups on pasture in
Experiment 1A (Groups VI and VIII).

The dry-lot fed groups reflect greater gains in weight. Group I,
on a maize ration unbup])lomented by a ]noteln concentrate, made
gradual gains in weight; the levels of 70 and 79 pounds were attained
10 weeks after the protein supplemented ration groups reached those
levels, while the mean weight of the former 1mmediately prior to
shearing was from 3 to 5 pounds less than that of the latter
groups. There 1s no great difference between the weight curves
of Groups I1, TII, and IV. The group receiving blood meal as a
supplement, Group IV, made slightly faster gains during the first
six months of the e\perlmental period, but subsequently the weight
curves are almost identical, although the group receiving peanut
meal as a supplement, (nnup 1IL; shows a greater fendeucy to main-
tain its weight just prior to shearing, and the post shearing weight
of the latter group 1s 4 pounds less than that of Groups IT and IV,
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The wool production results (Table T11) are of interest, not only
from a point of view of the pl()dmtmu efficiency of the treatments,
but also as they may indicate whether treatment or rations which
are satisfactory from a wool production aspect, are as efficient with
respect to the functions of the hody concerning reproduction.

In spite of the greater body weight gains of Group 1 as com-
pared to those of (nou]) V, the wool production of the former is

below that of the latter in every respect. Obviously, significant
differences exizt between the wool productions of Groups 11, TIT and
[V, The production of Group Il is seen to approximate that of

the veld group, Group V. although the former contained more fleeces
of lower spinning (111(111119\ The wool production of Groups 11 and
IV are considered excellent for sheep of that type: the number of
high spinning quality fleeces in Group IT and low spinning quality
fleeces 1n Grroup TV is a point of interest.

[t may be said that wool production is improved by the inclusion
of cottonseed meal and blood meal in the carbonaceous rations of
Merino sheep, while the results obtained by feeding a high level
carbonaceous ration are not as satisfactory as those reflected by
Merino sheep under good farm veld management.

The details of the results of the oestrous olhservations and the
analyses of these data reveal interesting facts (Appendix 1, Tables

VI to X)

It 15 obvious that all groups were 1n anoestrum during
November, 1934, not a single occurrence of oestrus was observed
during that month.

The sexual season commenced during December and, excluding
a small percentage of cases, 8 per cent., the sexual season 15 re-
stricted.  In this connection particular attention is drawn to the
marked individual differences which occur 1 the duration of the
sexual season in all groups; while 18 and 19 dioestrous cycles were
experienced by certain individuals in the various groups, others in
the same groups experienced only 2 and 3 dioestrous cycles.  Men-
tion of similar individual differences was made 1n discussing the
results of sheep on low level rations in Kxperiment la.

Table Il of the text presents a summary with respect to the
sexual activity of the @roups.

It 15 seen that the group on a concentrate ration consisting of
maize only, Group I, and the veld sheep, Group V, experienced
longer delay in the onset of the sexuol season than did Groups 11,

Piil, and IV.

Previous reference has been made to the range of variation
which exists m all groups with regard to the numlw of dioestrous
cveles experienced and the duration of the sexual season.  Group
[TI, receiving peanul meal as a supplement, experienced most di-
oestrous cyeles, 12-8, and the mean duration of the sexual season is
longest, 229G davs, the latter being 26 and 20-1 days longer than
those of Groups IT and IV respectiv el\ The equivalent data of the
veld sheep, Group V, do not dlﬁm greatly from that of Group TV.
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While Group I experienced an average of 11-2 dioestrous cye dles, the
duration of the sexual season was only 186-1 days, or 15-7 da\> less
than that of the veld sheep and 43-5 days less than that of the group
in which the sexual season was of longest dwration. The last columns
reveal that Increased duration of the sexual season of Group 111
must be attributed to the extension of the latter part of the seasomn.
it is apparent that a similar extension in the case of Group V was
respounsible for the comparatively long season of this group for, as
previously stated, the onset of the season was delayed. In this latter
respect, the seasons of Groups I and V may be compared. The shorter
season of the former group is due to the termination of the sexual
season at an average period of 107-3 days before the end of the obser-
vation pertod. It is well to remark at this point that the winter
conditions during 1935 were particularly severe, and that, during the
latter part of \\nm'l low and high temperatures were experienced
while spring rains were exception: 11]\ late. 1t can only be suggested
that the periodic grazing on green cereals of sheep in m‘r]sl‘a(ion
winter condition, vesults in (01111)(11(111\915' ‘avourable sexual activity,
as reflected in the number of dioestrous cycles experienced and the
extension of the sexual season. In the case of Groups Il and IV,
the average duration of the inactive period following the sexual
season 1s 16-6G and 26-2 days longer than that of Group I11.

The data 1elative to the periodicity of oestrus in Table IT of
the text have been analysed and presented in Table 1V. It is seen
that oestrus recurred with greatest regularity in Group I, the range
of the duration of the dicestrous eycles 1s narrowest, and, in as great
a number as 95-1 per cent. of cases, oestrus recurred after 16 to 19
days. The latter percentages in the cases of Groups 11, 111, and IV
reveal insignificant differences between these three groups. The
equivalent result in Group V, 77-3 per cent., is considerably below
that of the other groups. Dioestrous cyecles, the duration of which
are multiples of that of the normal cyele, cannot be said to occur
during the first or last part of the sexual season; the distribution of
such abnormal cycles 1s very general and there appears to be mno
relationship between their occurence and the extent of sexual activity
during the sexual season (Appendix Is, Tables VI to X)

Tasre IV.
The Periodicity of Oestrus.

‘ Percentage of cases

Total No. of Range of periods | in which oestrus
Group. inter-oestrous | after which recurred after a

periods. oestrus recurred period of
16-19 days.

days. Per cent.
N pn——— 102 1649 95-1
Willors = seveems 2 5 e 103 10-70 825
BT ¢ e 5 caas muves 118 14-70 83-0
IV o sovss s 55 0 6 n v nsse 92 13-168 81-3
Vasssowsszsvssiss 97 14-52 77:3
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No explanation can be given for the failure of oestrus to recur
with greater consistency; nor is it possible to attribute the signifi-
cant differences of the irrecularity between groups to a specific factor
or set of factors.  Grant (1934) has pointed out that, when oestrus
observations are made only once daily, failure to observe oestrous
periods of short duration may result. Irom the results of Experi-
nment 3 of this thesis, it would appear unlikely that a large per-
centage of oestrous periods would not be detected by testing for
oestrus at 24-hour intervals.

Previous mention has been made of the presence of sheep in all
groups, the number of dioestrous exeles of which is considerably
less than that of other members of the groups. By examining the
data, it is found that in several cases the least active sheep are the
lightest sheep in their groups. However, the relationship does not
hold good for all cases. Table V of the text has been constructed
from Appendix I, Tables T to X in order to present this aspect.
As the groups were subjected to different treatments for approxi-
mately 12 months, the average initial weight of all groups iz best
used as a basis for classifying the light and heavy weight members
of each group. It is seen that, in the cases of Groups I, I1, and IV,
the mean number of divestrous cyveles experienced by the lighter
sheep is 4-4, 3-0, and 4-0 less respectively than that of the heavier
sheep: in Groups 111 and V the equivalent differences are only 1-7
and 1-5 respectively.  Also, it becomes obvious that the mean num-
bers of dicestrous cyeles experienced by the Lighter sheep are less
than the averages for the particular groups. However, attention is
drawn to the fact, as indicated by the rance of variation of the
number of dioestrous cyeles, that in all groups individuals of light
body weight experienced larger numbers of cveles than the mean
ralue of the particular group.

TasrLe V.

Relation betireen Body Weight and Seaval Activity.

‘ H
No. of sheep No. of dioestrous cycles. ‘

| above (a) and | - - | Average No.
below (b) of dioestrous

Group.

average ‘ | | eycles of the
initial weight Range. Average. aroups.
of 63-5 1b.
3 | 10-18 ‘ 1142
5 \ 2-14 ‘ \
6 2-19 13+3
4 6-15
6 | 10-16 | 5 | 128
4 | 3-18 ‘ 8 ‘
6 5-17 11-8 10-2
-+ ‘ 3-12 T8
6 -17 11-3 | 10-7

518



LUCIEN L. ROUX

Attention is once more drawn to the fact that the licks of the
sheep in this experiment consisted only of salt, bone meal being
excluded. The salt consumption varied from 0-19 to 0-25 ounces
per sheep per day. However, although the mineral content of the
rations of the different Oloups \'al]ed each content of the rations
containing nitrogenous supplements was appreciable, especially in
the case in which cotton seed meal was fed (Group I1). The analyses
of the feed-stufts used are given in Appen(lix La, Table XXVI.

Special reference 1is made to the results of sexual activity
obtained when cotton seed meal was fed in a low level ration (Iix-
periment 1a, Group IIT). In this case, reduced sexual activity was
observed within the first 12 months of treatment and, during the
second sexual season, activity was reduced to a very great extent.
In this experiment, 1B, Group IT, no detrimental effects are evi-
denced during the first 12 months as a result of the inclusion of
cottonseed mml in a high level ration.

Conclusions.

The effects upon the sexual activity of Merino ewes
of three mnitrogenous concentrates fed as supplements in high
level rations were studied over a period of 12 months. The results of
such treatments have been compared to that in which no nitrogenous
supplement was included, and to that of sheep maintained on veld
with good range management. The effects of all treatments upon
body \\*lehf and wool pmdu(tl(m have been analysed.

2. With respect to body weight gains, cottonseed meal, peanut
meal, and blood meal are suitable supplements to maize and teff hay,
as such rations induce greater increase in weight than does a ration
consisting of maize as the sole concentrate, or does natural pasture
which is supplemented according to general range management.

3. The inclusion of cottonseed meal and blood meal in the ration
implo\ es wool production; the addition of peanut meal gives similar
results, as does good range management; and the feeding of maize
and teff hay without a nitrogenous supplement results in reduced
wool yields.

4. Sheep subjected to high planes of nutrition, including
adequate quan’cl‘rle.\ of nitrogenous supplements, experience 195111(19(1
annual sexual activity, althmmh the additions of the supplements
lengthen the duration of the sexual season.

(a) Sheep under good range management experience 10-7 di-
oestrous cycles during a sexual season of 201-8 days’
duration.

(b) Sheep on a ration of maize and teff hay experience 11-2
dioestrous cyeles during a sexual season of 186-1 days’
duration.

(¢) Sheep on a 1ation of maize and teff hay, supplemented by
cottonseed meal, experience 11-3 dioestrous cycles during
a sexual season of 203-6 days’ duration.
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(d) Sheep on a ration of maize and teff hay, supplemented by
peanut meal, experience 12°8 dioestrous cycles during a
sexual season of 2296 days’ duration.

(¢) Sheep on a ration of maize and teff hay, supplemented by
blood meal, experience 10-2 dioestrous cyeles during a
sexual season of 209-5 dayvs’ duration.

5. The duration of the sexual season and the number of di-
cestrous cyveles of sheep receiving adequate quantities of nitrogenous
supplements, arve as variable as in the case of sheep on a highly
carbonaceous ration or of sheep which are given good range manage-
pient.

G. The sexual activity of sheep which are in poor condition, as
reflected by body weight, is less than that of sheep which are well
conditioned. This fact is largely responsible for the great mdividual
difference with respect to degree of sexual activity.

When a limited number of dioestrous eyeles 1s experienced by
individuals, such cyveles occur either at the beginning or about the
middle of the sexual season.

T. The failure of oestrus to recur with regular periodicity
occurs during all stages of the sexual season, and ** silent ™7 oestrous
periods are experienced by the most active as well as by the least
active sheep.

No explanation can be offered for the occasional absence of

oestrus and for the significant differences of such absence which 1s
apparent in groups of sheep subjected to various treatments.
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EXPERIMENT 1A

Fig. 8.—Group II: 22.9.33.
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EXPERIMENT 1A.

Rig. 5.—Group ITI: 22.9.33.

Fig. 6.—Group 111: 31.8.34.
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ExperRIMENT 1A,

Fig. 7.—Group IV : 22.9.33.

1.8.34.

Fig. 8.—Group IV :

Fig. 9.—Group V: 22.9.33.
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Exrvermaext 1A,

Fig. 12.—Group VI1: 31.8.34.
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IEXPERIMENT 14,

-

k]

18.—Grouip VII: 22.9.83.

Fig. 15.—Group VIII: 22.9.
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[CXPERIMENT 1A.

Fig. 16.—Group VIIIL: 31.8.34.
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ExpPERIMENT 1B,

Fig. 17.—Group 1: 23.7.35.

g, 18.—Group 11: 23.7.35.
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SEX PHYSIOLOGY OF SHEEP.

EXPERIMENT 1B.

Fig. 20.—Group 1V : 23.7.

Fig. 21.—Group V: 23.7.35.
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EXPERIMENT 2.

Tor Morrnorocy or TiE OvaAries or MERrRINo SHEEP
DURING ANOESTRUM.

T'he object was to study the morphology of the ovaries of Merino
sheep during anoestrum,

Materials and Methods.—Sixty-nine Merino flock sheep were
slaughtered for macroscopical examnation of the ovaries.

The sheep utilized constituted a number of groups which had
been under observation in experiments relevant to the present study.
Details of the treatments to which the various groups were subjected
and their reactions, especially the history of their sexual activity,
may be found by consulting Fxperiment 1a of this thesis. However,
brief extracts have been made for incorporation with the data of
this experiment in order to facilitate the necessary association be-
tween the experiments. In Groups I to VIII of this experiment,
the same order of individuals and groups has been maintained as
that occurring in Kxperiment la.

All sheep slaughtered had mnot shown oestrus for a period
equivalent to at least two diocestrous cycles of normal duration; the
majority of sheep were slaughtered 3 to 4 months after their last
exhibition of oestrus; in some exceptional cases no sexual season
had occurred and oestrus had not been observed for over a year.
Due to existing circumstances, not more than four sheep could be
slaughtered weekly, so that a more definite svstem of slaughtering
individuals from each of the groups at specific intervals during
anoestrum was not possible.  When selecting sheep for slaughter on
a particular date, it was attempted to obtain cases the inactive periods
of which were, as nearly as possible, multiples of @ normal dioestrous
cyele.

The sheep were starved for 12 to 14 howrs, at the end of which
period  they were weighed and slaughtered. Immediately after
slaughtering, the uteri and ovaries were removed by dissecting along
the margins of these organs. The ovaries were placed in small
specimen dishes on moist blotting paper on which details for identi-
fication had been noted. The uteri were placed in large specimen
dishes on moist blotting paper on which the numbers of the ewes
were recorded. The specimen dishes were covered until the weighing
and measuring of the organs were undertaken and this was com-
pleted within an hour after slaughtering.

The procedure of examining the uteri and ovaries was as follows
The utert were weighed and they were then placed in specimen bottles
containing Jore’s solution, and on which particulars of identification
were noted. The ovaries were weighed and returned to the specimen
dishes.  The macroscopical examination of individual ovaries was
undertaken. Measurements were made as follows: (1) length from
pole to pole, (2) depth from the attached to the free border, and
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(3) width from the median to the lateral face. Three readings were
taken of each dimension and the average of the three readings was
recorded. The swiface of the ovary was carefully examined and
described with respect to the number and size of Graafitan follicles
present, the presence or alsence and size of corpora lutea, and rem-
nants of previous corpora lutea. The ovary was sectioned along
its length from pole to pole, care being taken to observe the presence
and the nature of fluid liberated. When follicles and corpora lutea
were sectioned, detailed descriptions of these were made. The sec-
tioned ovary was held up to the light in order to obtain a second
count of the Graafian follicles and to ascertain whether any small
corpora lutea had remained hidden below the surface of the ovary.
In cases in which the section through the length of the ovary was
not sufficient to expose objects of interest, further sections were made.
Directly after the examination of an ovary was completed, it was
placed in a specimen jar containing Jore's solution and on which
particulars of identification were noted.

The uteri and ovaries were forwarded to the Director of
Veterinary Services, Onderstepoort, Pretoria. The histological exami-
nations of these specimens will be reported upon as a separate study.

Results.

As previously indicated, the sheep used in this experiment were
obtained from other experiments reported upon in this thesis; hence
Groups 1 to VIIT correspond in identical order to Groups I to VIII
of Kxperiment 1a. In order to facilitate reference to the treatment
of the groups, Table 1 of the text is presented in conjunction with
the results of this experiment.

Tasre I.
The Treatment of the Groups.

Oestrous ‘ No. of
Group. | observations Treatment (rations per sheep per day). sheep
commenced. slaughtered.
il s oz 5 24, 7.32 ‘ Dry-lot : Maize, 4 oz.; teff hay, 25 Ib.; bone-
meal and salt ad b . coves oo nenwn 9
| il [P 24. 7.32 g Maize, 4 oz.: teff hay, 25 1b.; salt |
ol TED% 5 comserms v 65 5 5 o 5w whossin 5 5 5 5 & A | 10
1) e—_— 24, 7.32 5 Maize, 2-7 oz.: cotton sced meal, 1-3 ‘
oz ; teff hay, 2-5 1b.; salt ad lib... 9
v () 24, 7.82 . Maize, 4 oz ; teff hay,2-5 lb.; bonemeal |
and salt ad HB..w. . coecno s s oo s mmomos —
(b) 2. 3.33 - Teff hay, 3 Ib. : bonemeal and salt ad lib ‘ 9
Vo oo 24. 7.32 . Maize, 4 oz.; teff hay, 3-0 1b.; bone- |
mga) and salt ad b . v e 7
|2 e—— 7.10.32 Pasture : Bonemeal and salt ad lib............ 9
VAL v 7:10.32 - Maize, 8-12 oz. : bonemeal and salt ad lib | 7
VILL:: 0 1. 5.33 % Bonemeal and salt, green grazing during
LB i b 5 % SR s s 5 et ‘ 9

Nore.—Although the above Groups I to VIII ecach contained 10 sheep at the com-
mencement of the observations, in certain instances individuals died during
the period of the experiments, and in other instances oestrus occurred after
relatively short anoestrus periods.
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The detailed results of this experiment are given in Appendix 2.
Complete details of the results of the macroscopical examinations of
the ovaries are outlined, while, in each case, brief sexual histories,
extracted from Experiment 1a, have been appended (Kxperiment 1a,

Appendix 1, Tables IX to XXIV).

The data recorded in Appendix 2 have been compiled in Tables
IT to X of the text in order to reflect the results of the examinations
of the ovaries more clearly. It must be understood that the counts
of the number of Graafian follicles present were obtained without
the use of magnification.

Discussion.

The British breeds of sheep experience an anoestrous period 1n
their home country and abroad during the spring and summer
months (Heape, 1901; Marshall, 1903, 1922: Marshall and Ham-
mond, 1926; Roberts, 1921; Cole and Miller, 1933; Grant, 1934).
Although Quinlan and Maré (1931) found that Merino sheep under
South African Karroo conditions experience a continuous series of
dioestrous cycles throughout the vear, Kiipfer (1928) observed that,
in the western Ifree State, South Africa, Merino and Woolled Per-
sion sheep enter a sexually inactive period during the late winter
months.

The oestrous observations carried out on the sheep slaughtered
for this experiment, indicate that the sheep had experienced definite
periods of seasonal sexual activity and inactivity. The sexual seasons
of the sheep have been discussed in the report of Kxperiment l.a.
It has been indicated in a previous section of the report of this

experiment that all sheep were in anoestrum at the time of slaughter.

No previous records upon the weights of the utert of sheep arve
available.

The weights and measurements of the ovaries of Merino sheep
during the ovarian cycle are given by Quinlan and Maré (1931), who
found that <. . . the ovaries ave lightest just subsequent to ovula-
tion and heaviest when the corpus luteum (1) reaches its maximum
development, that is, from the sixth day of the 1interoestious
period 7. These investigators found that the Lghtest ovaries
weighed 0-67 and 0-63 gms.: the heaviest weighed 2-25 gms. on
the 10th day of the intervoestrous period; and an ovary containing
a corpus luteum measuring 1:2x1-0 c¢m. on the 13th day of the
interoestrous period, weighed 1-98 gms. Ifurther, it is indicated that
the size of the ovary is greatly affected by the size of the corpus
luteum and to a smaller extent by the size of Graafian follicles. It
is stated with regard to the latter, that rapid follicular development
occurs during the first few davs after ovulation, when follicles
measuring 0-75 to 0-86 ¢m. may Le found. Grant’s (1934) observa-
tions on Scottish sheep led to the conclusion that follicular develop-
ment during the earlier part of the interoestrous period is less rapid.
It appears from the data of the former authors that mature follicles
in the ovaries of Merino sheep measure about 0-8 to 1-0 cm.
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SEX PIIYSIOLOGY OF SHEEP.

In discussing the results of the examination of the ovaries of
the sheep in this experiment, it appears best to consider each of the
groups separately at first, as the various groups were subjected to
different treatments while under observation in KExperiment 1.

Group [.—The group was maintained on a low level ration of
maize, teff hay, bonemeal and salt (Table 1).

The results of the macroscopic examinations of the ovaries are
given in Table I of the text; the weights of the uteri have been
mecluded.

No marked relationship exists between body weight or condition
and the weight of the uterus, although the uterus of the lightest
and a poor conditioned sheep, No. 29851, weighed only 15-5 gms.
On the other hand, it must be pointed nut that the uterus of ano‘rhor
sheep in poor condition, sheep No. 29328, weighed 26-5 gms.; how-
ever the live weight of this sheep exc eede(l that of the former sheep
by 10-5 1b. It is of interest to note that the periods between the
last ()e.\f]ll.s observed and the date of slaughter of these sheep were
111 and 98 days respectively.

The majority of the ovaries weigh less than the lightest ovaries
cbserved by Quinlan and Maré (1931) in Merino @heep the sizes of
the former are also somewhat less than those of the latter. Although
some of the smallest and lightest ovaries contain only a small number
of Graafian follicles, other light ovaries contain even more follicles
than the heaviest and the largest. Most follicles are small and,
although follicles measuring 0-5 and 0-6 cm. are present, none were
considered to be approaching maturity. The poor conditioned sheep
had light ovaries, but the two ovaries of each sheep contain between
S and 15 follicles: in one case the largest follicle measured 0-5 cm.

The fact that no corpus luteum was present in any of the ovaries
indicates that ovulation had not occurred recently.

Group 11.—The group was maintained on a low level ration of
maize, teff hay, and salt (Table I).

The results of the macroscopic examinations of the ovaries are
given in Table ITIT of the text; the weights of the uteri have been
included.

(lonsiderable variation exists between the weights of the uteri
of the sheep in fair and good condition, the range being from [8-5
to 40-0 gms.; however, the sheep in poorest condition (44 1bs.) had a
uierus weighing only 155 gms.

Fifty per cent. of the ovaries may be considered light in weight
and of small dimensions, the remainder more nearly approach those
at particular stages described by Quinlan and Maré (1931). It 1s
obvious from the table, that the larger and heavier ovaries are those
containing corpora lutea: also, it is apparent that the latter ovaries
have more numerous follicles, although they do not all contain com-
paratively large follicles.
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The presence of the corpora lutea indicate that ovulation had
occurred recently, although 1t must be pointed out that in no case
is there a second corpus luteum present, indicating that the last ovu-
lation was not preceded by an ovulation. In such instances, ovula-
tton must have occurred without the exhibition of oestrus, as, in
such cases, the periods between the last oestrus observed and the
date of slaughter ranged between 92 and 164 days.

Group [11.—The group was maintained on a low level ration of
maize, cotton seed meal, telf hay, and salt (Table I).

The results of the macroscopic examinations of the ovaries arve
given in Table IV of the text; the weights of the uteri have been
included.

The weights of the uteri range between 13-5 and 27-5 gms. and
the weight of the uterus of the poorest conditioned sheep exceeds
that of the average of the group.

The weights and the dimensions of the ovaries vary considerably ;
only the largest equal the lightest of those at particular stages
described by Quinlan and Maré (1931). One of the heaviest and best
conditioned sheep, No. 32495, is seen to have licht ovaries containing
relatively few Graafian follicles.

In two cases, small corpora lutea are present, so that ovalation
had occurred in each case; however, no evidence of a preceding
ovulation exists. The ovulations occurred without the exhibition
of oestrus and it is to be noted that in one case, Sheep No. 35498,
oestrus had not heen observed for 405 days.

Group IV.—The group was maintained on a low level ration of
teff hay, and salt (Table I).

The results of the macroscopic examinations of the ovaries are
given in Table V of the text; the weights of the uteri have been
meluded.

The weights of the uteri do not vary a great deal, the range
being 15-5 to 24-0 gms.

Tu the majority of cases, the ovaries are small and light in
weight.  While the follicles are small, appreciable numbers are
present 1n most ovaries.

No corpora lutea are present, indicating the absence of recent
ovulations. The periods between the last oestrus observed and the
date of slaughter, range between 66 and 406 days.

Group T.—The group was maintained on a low level ration of
maize, tetf hay, bonemeal, and salt (Table I).

The results of the macroscopic examinations of the ovaries are
given in Table VI of the text; the weights of the uteri have bheen
included.

There is no relationship between live weight or condition and
the weights of the uteri.
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The weights and dimensions of the ovaries vary considerably
and so do the numbers of follicles present in the ovaries. In three
out of seven cases totals of only 7 and 8 follicles arve present.

In one case only is a corpus luteum present in each of the
ovaries; ’rhew cotpora are very similar and they no doubt originated
at a double ovulation. It 1s to be noted that oestrus had not been
observed in this sheep, No. 15329, for 413 days.

Group VI.—The group was maintained on natural pasture
throughout the vear supplemented only by a mineral lick (Table I).

The results of the macroscopical examinations of the ovaries arve
given in Table VII of the text: the weights of the uter1 have been
meluded.

Considerable variation exists between the weights of the uteri,
which range between 205 and 60-5 gms. Two of the best conditioned
sheep have the lightest uteri and oestrus was observed in these sheep
only 88 days previous to the date of slaughter.

The variations in the weights and measurements of the ovaries
of individuals is appreciable; (ml\ in certain instances can this be
accounted for by the presence of corpora lutea. The number of
follicles in both ovaries ranges from 8 to 31. Follicles of 5 and
G c¢m. are present in many of the ovaries, but, in otnor instances, the
largest follicles are smaller in size.

Corpora lutea of varving sizes are present in five out of the
nine cases examined, but in no case 1s a second corpus luteum (c.1.11)
present. The corpora lutea are considered to be corpora at various
stages during interoestrous periods.

Group VII.—The group was maintained on natural pasture
supplemented throughout the year by maize and a mineral lick

(Table I

The results of the macroscopic examinations are given in
Table VIIT of the text; the weights of the uteri have been included.

All the sheep were in good and very good condition. The

weights of the uteri range from 30-5 to 77-5 gms.; the sheep
possessing the heaviest uterus had not shown oestrus for 121 days.

The weights and measurements of the ovaries are seen to be
affected by the presence of corpora lutea which are present in five
out of the seven cases examined. It i seen that the lightest and
smallest ovaries are those of Sheep No. 15351 which had ceased
sexual activity only 33 days previous to the date of slaughter. The
ovaties of this sheep contain only a total of eight discernible follicles,
the largest of which is 0-3 em. In the case of Sheep No. 15921,
slaughtered 66 days after the termination of the sexual season, the
nvaries are appreciablv heavier and larger: thev contain a total of
35 follicles, but the largest is only 0-3 em. The majority of the
rases in which corpora Tutea are seen to have been present, contain
relatively few follicles.
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The corporva lutea are considered to have been in different stages
of the interoestrous period and 1t must be noted that in two cases
corpora lutea (11) of the previous interovulation periods are found
to be present.

Group VIII.—The g¢roup was maintained on natural pasture
supplemented by green cereal grazing during the winter months and
by a mineral lick throughout the year (Table I).

The results of the macroscopic examinations of the ovaries are
eiven in Table X ; the weight of the uteri have been included.

All the sheep are seen to have been in good and very good
condition.  The weights of the uteri range from 305 to 565 gms.
There appears to be no important relationship between the condition
and weights of the sheep and the weights of the uteri, neither between
the weights of the uteri and the lengths of the periods of sexual
nactivity.

The varviations in the weights of the ovaries are due to the
presence or absence of corpora lutea, although the ovaries of the
cases 1n which corpora are not present are not small and light, and
they contain appreciable numbers of follicles the largest of which are
0-5 and 0-6 cm. in diameter. The total numbers of follicles in the
ovaries containing corpora lutea vary from 9 to 24.

Corpora lutea are present in six out of the nine cases examined ;
the corpora appear to be in various stages of the interoestrous period.
In no case is a corpus luteum of the previous interovulation period
present.

A summary of the macroscopic examinations of the ovaries of
Groups I to VIII is given in Table X of the text. This table permits
a comparison of the groups and it should reflect any significant
differences due to the treatments to which the sheep were subjected
for extended periods (Table T).

It is seen that the sheep in Groups I to I'V were of the same age
and that they were somewhat vounger than those in the remaining
oroups.  The latter fact may, to some extent, influence the value of
the following interpretations, hut it must be remarked that sheep of
four yvears old are fully grown and mature.

The weight reaction of the groups to the treatment has been
fully discussed in the rveport of Experiment la. TIlowever, a few
brief remarks here would be of interest. It is seen that the inclusion
of Fonemeal in the ration of Group I, did not give the favourable
reflection that might have been expected, as the condition and weight
of the sheep in Group IT are somewhat better. The addition of a
protein-rich concentrate to the ration and the exclusion of bonemeal,
as in Group ITT, increased the mean weight above that of Groups I
and TT, although only one-third of the sheep acquired good condition.
The exclusion of maize from a 1ation similar to that of Group I,
cannot be said to have had a very marked effect upon the mean weight
of Group IV, although the majority of the sheep have been described
to have been in only fair condition.
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The older sheep in Group V received similar treatment to
Group I. It has been indicated in the report of Ixperiment 1 that
the former group maintained a more constant weight than the latter
group, which showed a gradual increase almost equivalent to the
weight of the growth of wool.

Groups VI, VII, and VIIT were maintained on natural pasture.
The supplementary feeding of maize in the case of Group VII is
reflected to appreciable advantage with respect to condition and
weight. However, the condition and mean weight of Group VIII
show improvement over that of Group VII; the former group was
permitted green grazing throughout the year.

The class frequencies of the period between the termination of
the sexual season and the date of slaughter are given in Table X.
Bach class extends for a period of 34 days or two normal dioestrous
cycles.  The difficulty of slaughtering large numbers of sheep at one
time has been indicated. In cases in which no sexual activity
occurred during the last sexual season, or in which the sexual season
was abnormally short, the period between the last oestrus observed
and the time of slaughter is comparatively long.

The average weights of the uteri have been computed and they
are given in the table. The uteri of the younger sheep in Groups I
to IV are considerably lighter than those of the older sheep in the
remaining groups, but, as the former groups may be considered to
have been mature at four years of age, the difference has, ne doubt,
resulted from the treatment on low level rations for a period of
744 days (Experiment 1a, Table V). It is interesting to note that
the mean weight of the uteri of Group IT exceeds that of Group T by
3-2 gms.; that of Group T exceeds that of Group ITTT by 1-5 gms.
and that of Group TV by 3°1 gms. Sheep in Group IV, which had
been on a low level ration consisting only of teff hay, bonemeal, and
salt for a period of 520 days, had the lightest uteri ranging from
155 to 24-0 gms. and averaging 19-5 gms. In this connection, it
is of interest to recall the results reflected in Experiment 14 relative
to the number of dioestrous cycles and the duration of the last
sexual season of the groups. The section of the table (Experiment 14,
Table VT) 1s repeated here to permit an easier comparison, and it is
referred to as Table XI in this report. It appears from the table
that, while little difference in sexual activity exists between Groups 1
and TII, significant differences occur in the cases of Groups ITI
and TV, and especially in the latter group.

The uteri of the older sheep in Group V are 13-2 gms. heavier
than those of Group I which received similar treatment, but the sheep
in the former group were older when the treatment was commenced.
It appears, therefore, that low level rations inhibit the development
of the uteri of young sheep.

The weights of the uteri of Group V may be compared with
those of Groups VI, VII, and VIII, which were maintained on
natural pasture with various supplements. In the case in which
only bonemeal and salt were fed as supplements, Group VI, and the
sheep were allowed to respond to summer and winter conditions of
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pasture, the difference in the mean weights of the uteri i1s 4-8 gms.
the uteri of the veld group being heavier than those of the low level
ration Group V. When a veld pastured Group VII was fed a
supplementary ration of maize throughout the year in addition to
the mineral lick, the mean weight of the uteri is 48-1 gms. which is
91 gms. 1n excess of the control group, and 4-2 gms. in excess of
the mean weight of the uteri of sheep which had received green
grazing and a constant supply of mineral lick throughout the year.

It appears from the above results that nutrition affects the weight
of the uteri of sheep.

Taprs XI.

Seaval Season, 1934.

| |

No. of ‘ Duration of season.
@ shee Mean No.
Group. N((),)uf vxhilk)itIi)ng ! of dioestrous
sheep. | oestrus. cycles. | Range. Mean.
!

days. days.
| 10 Y 5-8 21-286 111+8
Ilgms & 3 smmmsgemai s 3 10 9 4-7 35-174 117-2
LT s s sas e sn e s 9 8 3-2 1-142 62:9
IV e 2 3 mamamtnm o s 9 T 29 1-117 43-0
Ve 5 talions 8 armmsanesan v i 5 74 62-185 101 -6
VI 9 9 92 102244 183-2
VL v oo vs s s 10 10 9-3 1291 1991
LV 1 [ 10 10 13+3 154-280 230 -4

Nore.—(a) All the sheep in certain of the groups were not slaughtered for Experiment 2.

Due to the influence of the presence of corpora lutea upon the
weights of the ovaries (Quinlan and Maré, 1931), it is not possible
to compare the mean weights of the ovaries of the groups. Ilowever,
corpora do not occur in two groups, Groups I and I'V: the totals of
the two mean weights of the ovaries of these groups are 1-16 and
1-19 gms. vespectively.

As the dimensions of the ovaries are affected by the presence of
follicles and corpora lutea (Quinlan and Maré, 1931), a comparison
of measurements would be of no value.

Iixcepting in the case of Group III, the average number of
Graafian follicles present in the ovaries does not vary greatly.
Previous attention was drawn to the comparative inactivity of Group
ITT during the last sexual season (Table X1I); the average number of
follicles distinguished in two ovaries is 11-7. On the other hand,
Group IV was less active during the last sexual season and the
average number of follicles observed in the ovaries is 16-3. The
ovaries of the most sexually active groups contain an average of

17-5 and 18-1 follicles.
H42
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The size of the largest follicles varies from 0-2-0-5 em. and
0-4 to 0-8 em. Only one follicle at the point of rupture was seen
(Appendix 2, Group VII, Sheep No. 15351). It will be seen by
examining the details in Tables Il to IX, that in many cases the
ovaries of sheep which had not shown oestrus for long periods con-
tained follicles measuring 0-5 and 0-6 ecm. Grant (19,)—1) states that
It is not yet known whether follicles are constantly growing and
regressing during anoestrum or whether follicular development is
simply arrested . No evidence has become available from these
examinations as to what actually takes place. It may be thought
improbable that the development of follicles, which are half the size
of mature follicles, would be arrested and that they could possibly
remain unchanged for such long periods of time, awaiting the
renewal of the increased activity of the ovaries. [t may be considered
more likely that follicular development during ancestrum is very
slow and that regression takes place when the follicles have reached
about half the size of mature follicles.

Grant’s (1934) observations with Scottish sheep reveal that
ovulation may occur without the exhibition of oestrus at the begin-
ning and during the latter part of anoestrum; the author refers to
these as spurious ovulations. It would appear from the results
reported here on Merino sheep that such ovulations are of constant
occurrence. By consulting Tables TI to IX, it will be seen that
corpora lutea of varying sizes ave found in the ovaries of sheep which
had not shown oestrus for periods varying from 38 to 413 days,
many of which occur within the limits of the normal anoestrous
period.

No corpora lutea are present in the ovaries of the sheep in
Group I, but spurious ovulations had occurred in five cases in
Group IT, and the previous remarks upon the results reflected in
Table X were somewhat in favour of the latter group. Although
the sexual history of Group III during the last sexual season reveals
poor activity of the sheep (Table YI) corpora lutea were found in
the ovaries of two sheep (Table X). In Group IV, which exhibited
least sexual activity during the last sexual season (Table XI), no
corpora were present. In Group V a corpus luteum was found in
each of the ovaries of one sheep, No. 15329 (Table VI), and oestrus
had not been observed in this sheep for 413 days.

In contrast to the above low level ration groups, the pasture
groups appear to have experienced a larger number of spurious
ovulations during anoestrum. In the control group, spurious ovula-
tions occurred in five out of nine cases, in Group VII in five out of
seven cases, and in Group VIIT in six out of nine cases (Tables VII,

VIII, and IX).

It appears from the above, that the more active groups during
the sexual season, experienced more spurious ovulations during the
anoestrous period.

An interesting feature of the presence of corpora lutea in the
ovaries of the sheep during anocestrum or during prolonged periods
of mmactivity, is that, in the great nm](mf\ of cases, only one corpus
is present. In (rmup V, \heep No. 15329, two corpora of approxi-
mately equal size are present, one in each of the ovaries; these are
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considered to be the corpora lutea of a double ovulation (Table VI).
In Group VII, in each of two cases two corpora were found present;
there is no doubt that in each case these are corpora lutea I and I1. In
the cases in which only one corpus is present, the body varies from
the size and appearance of a recently formed corpus luteum to that
of a minute corpus of a previous interovulation period (Quinlan and
Maré, 1931). In such iunstances, in fifteen out of twenty-two cases
the corpora are less than half the size of a fully developed corpus
luteum. The circumstances suggest that, during anoestrum and
abnormally long inactive periods, ovulation occurs without the
exhibition of oestrus, but the periods at which such ovulations take
place are not necessarily at the beginning or towards the end of the
anoestrous period. 1t is apparent that, in the great majority of cases,
successive spurious ovulations do not occur.

Conclusions.

1. The ovaries of 69 Merino sheep were examined during the
anoestrous period; the weights of the uteri were recorded. The
sheep had been subjected, for prolonged periods, to treatments
involving low level rations in dry-lot and supplementary feeding
on pasture.

2. During the anoestrous period, the ovaries of sheep subjected
to all treatments are not static; this is true also of the ovaries of
sheep maintained only on teff hay, bonemeal and salt for 520 days.

3. In certain cases, the ovaries are quiescent only to the extent
that normal or complete ovariun activity is restricted. Gradual
development of the Graafian follicles takes place until the follicles
are approximately half the normal mature size, when development
is arrested ; at this stage either regression takes place, or the follicles
remain in the partially developed stage for long periods. This
condition occurs in sheep on low level rations, in sheep on unsupple-
mented pasture, in sheep maintained in good condition on pasture
supplemented with the continuous feeding of concentrates (maize),
and in sheep on supplementary green feed (cereals) during the dry
autumn and winter months.

4. Cases exist in which ovulation occurs during the anoestrous
period, or during prolonged periods of the absence of oestrus. Such
spurious ovulations do not occur only at the beginning or at the end
of the anoestrous period. Spurious ovulations occur in cases in which
oestrus has not been observed for over a year

(a) The number of cases in which ovulation occurs during
anoestrum 1s not entirely dependent upon the level of feeding.
Spurious ovulations occur even when Merinos have been maintained
at a low level weight for extended periods.

(b) The inclusion of bonemeal in the mineral (salt) lick of sheep
on a low level ration of maize and teff hay, results only in partial
development of the follicles but mno spurious ovulations. The
exclusion of bonemeal from the ration results in the occurrence of
spurious ovulations in 50 per cent. of cases.

(¢) The exclusion of bonemeal and the inclusion of a protein
rich concentrate (cotton seed meal) in a similar low level ration to
the above (), results in the partial development of the follicles, while
spurious ovulations occur in approximately 22 per cent. of cases.
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(d) The feeding of sheep on roughage (teft hay) and a bonemeal
and salt lick, results in a more restricted partial development of the
Graafian follicles and spurious ovulations do not occur.

(e) In sheep maintained under natural or untreated conditions,
thus being allowed to react in body weight to the extremes of summer
and winter grazing, the development of the follicles is not restricted
at an early stage, and approximately 55 per cent. of cases experience
spurious ovulation.

(/) In sheep maintained in good condition on pasture through-
out the year by continuously supplementing with concentrates
(maize), spurious ovulations occur in approximately 86 per cent.
of cases.

(9) In sheep provided with green grazing throughout the year,
spurious ovulations occur in dpploxlmatelv 66 per cent. of cases.

Successive spurious ovulations seldom occur during the
anoestrous period, although such activity takes place in sheep which
are maintained in good condition throughout the year as under the
above Section 4 (f). In general, little devel()pmenf of the Graafian
follicles is found in instances in which the corpora lutea are in
advanced stages of regression.

6. In cases in which follicular development is greatly restricted
during the anoestrous period, the ovaries are small “and Tight; pairs
of ovaries weigh 0-51 and 0-38 gms. When greater “follicular
development takes place and when spurious ovulations occur, the
ovaries are larger and heavier and they approach the normal
evidenced during the sexual season. When spurious ovulation occurs,
the size and weight of the ovary is influenced largely by the stage
of the corpus luteum present.

7. A consideration of the sexual histories of the sheep indicates
that those which are more active during the sexual season are more
likely to experience spurious ovulations during anoestrum.

8. Low level rations fed over extended periods, inhibit the
development of the uteri of young sheep.

() The inclusion of bonemeal in such rations, reflects no
advantage.

(b) The exclusion of bonemeal and the inclusion of a protein
rich concentrate (cotton seed meal) in such rations, result in a
reduced weight of the uterus.

(¢) The feeding of a carbonaceous roughage (teft hay) and no
concentrates, but a lick of bonemeal and salt, results in a further
reduction of weight of the uterus.

9. The supplementary feeding of sheep on pasture results in
appreciable increases in the weight of the uterus.

10. There is no obvious relationship between the length of the
period of sexual inactivity and the weight of the uterus, that is, the
weight of the uterus does not decrease as the inactive peuod
progresses,
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EXPERIMENT 3.

Tar Durarion or toneE Pmases or THE Dioestrous CycLe
1N MEerINO SHEEP.

The object of the experiment was to determine the duration of
oestrus, dioestrum, and the diocestrous cycle in Merino sheep.

Materials and Methods.—Thirty-nine ewes of good Merino type
were used in this experiment; their ages ranged from 3 to T years.
Most of the sheep had been bred at the Experiment Station, others
had been on the Kxperiment Station for at least a year; the sheep
may, therefore, be considered to have been acclimatized.

The 39 sheep reported upon were obtained from a flock of 350
ewes by testing the latter flock for oestrus with vasectomised teasers
at 7 a.m. and 5 p.m. on April 10th, 11th, and 12th, 1935. This
oestrus 1s referred to as the preliminary or first oestrus (Table I).
The ewes showing oestrus on the three dates mentioned, were drait.d
into a separate flock, which was run in a paddock near the observa-
tion yards. During the interoestrous period, the experimental flcck
was brought to the observation yards once daily and tested for oestrus

until April 23rd.

On April 23rd, one ewe (No. 32657) was found to be in oestrus
at 7 a.m. and from this time and date testing for oestrus was carried
out at 3-hour intervals day and night, the flock being divided at the
time of testing into groups of ten. Ten vigorous teasers, working in
relays of five, were used to make the observations. ™The intensive
observations were carried out until 6 a.m. on 2nd May, 1935, when
all but one ewe (No. 32500) had shown and completed oestrus;
oestrous ohservations on this ewe were continued at 12-hour intervals
until she showed oestrus on 4th May, 1935.

Provision had been made to accommodate the experimental ewes
in a large yard during the intensive period of testing for oestrus.
The yard was supplied with the required facilities for feeding and
watering. The sheep were fed on a ration of 8 ounces of crushed
maize, teff hay ad Iib, and a lick of 3 parts of bonemeal and 1 part
of salt was supplied. The small pens of the observation yards per-
mitted easy handling; at no time did the handling appear to fatigue
the sheep. At night, observations were carried out with the aid of
lanterns and electric torches. The observations were supervised at all
times by a European stock foreman or by the author; a native assis-
tant was in constant attendance.

When testing for oestrus, a ewe was not considered to be in
oestrus unless she definitely stood for service. It will be seen later
that the onset of oestrus was found to be abrupt, but that the passing

546



LUCIEN L. ROUX.

off of oestrus was gradual or indefinite. During the latier stage of
pestrus, great care in testing had to be observed. In order to improve
the thoroughness of the observations, the ewes in oestrus were kept
separate, which permitted testing these ewes individually at each
3-hourly testing. In the case of ewes about to pass out of oestrus,
a reluctance to stand for the teaser was found, but coaxing by the
teaser induced the ewes to stand and to be served; in these cases
oestrus was considered to be present. In recording the presence of
oestrus the sign ““ O 7’ was used. In other cases, ewes passing out
of oestrus were found to circle about the teaser; they did not run
away, but would not stand to be mounted. It was observed that
teasers used a considerable amount of coaxing with such ewes before
attempting to mount. In such cases, when the teaser had attempted
to mount the ewe four times without success, the ewe was considered
to be passing out of oestrus and, in recording such observations, the
sign ““ O> 7" was used. It was observed that ewes that had definitely
passed out of oestrus did not stand for coaxing by the teaser, but
they jumped forward and ran away. HKurther, it was observed that
ewes definitely showed preference for particular teasers and this was
especially the case when the former were passing out of oestrus. In
order to overcome any irregularity due to this peculiarity, a very
vigorous teaser, which was observed to be favoured by ewes, was
kept for finally testing the ‘“ non-oestrus ”’ ewes, any doubtful cases,
and particularly those ewes which were passing out of oestrus. When
no oestrus was present, the sign ‘“ — 7’ was used to record the obser-
vation. Ewes passing out of oestrus were tested individually for
four periods, that is, for 12 hours, after oestrus was last observed.

During the interoestrous period of the second dicestrous cyecle,
that is of the so-called second oestrus, the experimental ewes were
kept mear the observation yards, and oestrous observations were
made twice daily at 7 a.m. and 5 p.m. The procedure appeared to
he mnecessary to ensure that no ewe with a short dicestrum and a
short subsequent oestrus was missed. Such testing was continued
up to 7 a.m. on May 11th.

On May 11th, one ewe (No. 32657) was found to be in oestrus
at 7 a.m., and from this time and date oestrous observations were
made at 3-hourly intervals day and night, the flock being similarly
divided and the particular procedures being identical to those em-
ployed during the observations of the previous intensive testing for
the duration of oestrus. Such observations were continued until
12 noon on May 20. One ewe, No. 32500, had not shown oestrus up
to that date; the testing for oestrus of this ewe was continued beyond
that date at 12-hour intervals until oestrus was observed on 28th

May, 1935.

The intensive testing at each 3-hour interval took from 3 hour
to 14 hours depending upon the number of sheep and especially the
number requiring individual testing.

Results.

Details of the observations are presented in Table T.
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# Nore.—Sheep Nos. 32657 and 32500 were irregular in that their 2nd and 3rd exhibitions of oestrus
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Tasre 1.

Divestrum, and the Dioestrous Cycle in Merino Sheep.

LUCIEN L. ROUX.

Experiment 3.

3rd Exhibition of oestrus.
. Duration of
. . Duration of i
Times a 1 ” Dioestro
Fenintien & mes at which oestrus was observed. Duration Dioesbrum. 18ysde.us
2nd oestrus. of 3rd
D } oestrus.
ates. a.m. p.m. a.m. p.m. a.m. p.m. a.m. p.m
{Hours.) 3.16.19. (12.| 3. |6 9. |12.( 3. | 6. ] 9. |12.] 3. | 6 9. |12. | 3. | 6. ‘ 9. | 12.| 3. ' 6. l 9. ’12. 3 ’ 6. ’ 9. | 12.| 3. ‘ 6. | 9. |12. Hours. Days. Hours. Days. | Hours.
9. 10. 12 14, 15. 16. 17. 18. 19.
30 16.5.356-17.5.35 —l—-lolololololoflo|lojo|Oo|O|O|s|—|—=|—=|——1— |~ |—=1= 0" 1-1-1-1-|Z — | = 33 14 15 15 21
33 14.5.35-15.5.35 olololololololollo|O|les|—=|=|—I1=-I=llZI=|=I|=|—|— 1=\ W-|1-|Z-|Z-1|Z — | — | = 27 15 15 17 0
36 12.5.35-14.5.35 122122 lololollololojlololo|lOo|jOo|jOo|C|O|O| ==~ \~1—|—"1|Z — 42 11 0 12 12
33 16.5.36-17.5.35 —|l=l=lololololofjolOo|lOo|O|O|O|o| === =~~~ |—~ |~ — e - 30 16 12 17 21
33 12.5.35-13.5.35 —|—|l=l0olololo|lollolo|lo|o|O|l|l=t—=ll—|—|—|—|—|—|—\-\—-|-|-|-1-1Z — | = 27 14 12 15 21
36 13.5.35-14.5.35 —l—lolololoclo|lofo|lojo|Oo|O|O|O|—=|—=|—1—|—(—1—/—1—=0N1"|-|-|-|Z — | = 36 15 6 16 18
27 14.5.35-15.5.35 —l=l=l=s|l=l=|—=l0Ollol|O|lQ@|©|Q[Q]|C|—| — —lm]l=l=]=|—=ll=l=]=|—=|- — | — 21 17 6 18 9
24 15.5.35 —|l=]lolololololol=|=-I—|=I=|=1=1=II=I=I|=I|=I-|—|/—|—-(W—-(-|-|-|Z-1|Z — | = 15 16 3 17 3
24 13.5.35-15.5.35 - “1Z1 212 Zlollolololojolo|lo|Oo]Oo|jOo|O|OC||—|—|—lI—|—|— — | == = 36 14 21 15 21
24 (+ 44 hrs.) 12.5.35-14.5.35 _l—-l=]l=|=lololollolo|lo]jo|Oo|Oo|O|OfO|=|—|=|—|—1—/—WI"1—" |- |- |1-|=-|Z-1|Z 33 14 21 (+ 9) 16 6
30 (+ 4% hrs.) 17.5.35-18.5.35 —|l—=lololololo]jollo]o|O|O OO |O|==|—"|—|—|—|— — ===/ =1—=|1—=1—-1|- 36 15 18 (+ 3) 17 9
48 16.5.35-18.5.35 | —|o|O|O|O0|O|0O]|]O|lO|O|]O|O|]O|O|OC|O|O]|— e | = === =]=]=] === 45 15 6 17 6
— (28.5.35)* 11zt 1=l =l=1l=1-1/=-1='—=-1=/—=1-=-Il-|—1—=\—1—1—1"- —f= = =t==]=F]= — — — — —
57 (+ 14 hrs.) 13.5.35-14.5.35 —lolololo|lololollojo|]OolO|QC|O|O ||| —|—|—|—|—| |~ — e e e e e 39 14 9 (+3) 17 0
33 13.5.35-14.5.35 olololololololo|lel—=|—(OI—-|—-1=1=|=1=|=|=1—\1—"1=1=I1=-1=Z|1Z|1Z1|Z — | — | — | 2% (+ 1} hrs.) 15 0 16 9
— (11.5.35)* 11 Z1zZ1 122 =lfl=1=1=]=|='=1=1=ll-1-'\=1—='\—=1—=\—=1"—\/l | [ e — — — — =
24 12.5.35-13.5.35 _|l=|l=|=|Ololo|lo]|lC[QO|O|OC|C|C|C|—=H§si=|=—(=|—"|~(~I| |~ — === 30 15 21 16 21
27 14.5.35-15.5.35 —lololololololoflo|O|la|lO|lxa|—|—=|—l=|=|=ZI=I|=I/=Z|—|—~II - |~ | — | === 24 (+ 1% hrs.) 15 15 16 18
27 (+ 1% hrs.) 15.5.35-17.5.35 _1Z1Z1Z1Z1 212 1ollolo|lololclojoloflo|lo|lO|O|O|C|—=|—||—I|—| |~ — | = 42 15 6 (+ 3) 16 15
30 15531653 |—|ololololololollo|lo|=10|=|=|=1-Il—-I—-I—-|—-|—-1—-1—|=-0-|-|I-1Z-1Z-|Z|Z 24 (4 1} hrs.) 16 15 17 21
33 14.5.35-15.5.35 —1Z1Z|Z|lolololollolololo|lo|lo|lOo|l—II—-|I—|—I—|—1—|1—"|—IN-"{- |-\ |Z-|-|Z — 30 15 12 16 21
30 14.5.35-15.5.35 —|l=-|l=|=]0lololollololo|lo|lo|o|O|=Il-|—|—|—|—1—=|—=1=W"|\— |~ |- |- |_|Z21Z 30 15 0 16 6
21 13.5.35-14.5.35 _|l—-|l=]l=]l=]l0lO|lO]lO]|O]|O|O|O|O|O || — — | =] - — | = — =] =1=1=1—-1- 27 15 15 16 12
21 (+ 4% hrs.) 12.5.35-13.5.35 _|l=|l=]l=]lololo|lOo|lOo|O|]O|O|OC|O|O|O]|OCs|—|— = — ===l =1==1=|-1- 33 15 3 (+ 6) 16 12
18 14.5.35-15.5.35 —|lolololololollolo|l=|—-|=|=1—-1—-ll—-|—|—=1—1—1—|—|=W—- |~ |\“|-\-|-|C — 21 16 6 18 0
42 15.5.35-16.5.35 olololo|lo|O|O||O|O|O]O|O|O|— |G|l —|— — — === ==|=1=1—-|=1- 36 15 0 16 18
24 17.5.35-18.5.35 — |l = |=|=|—lClolollQ|&|C|O]|S|—=]=]|=]|= — — ===l =|—1- — == | - 21 17 0 18 0
1 13.5.35-14.5.35 —|l=]l=|l=l=l=|0l0ofljo|lgl@]|Q|QC|—=—ll—|—]|—|—| — === — — | = 21 16 9 16 12
18 (+ 1% hrs.) 13.5.35-14.5.35 —|l=l=]l=]0o|l0|lOlO||lO|O|O|O||O || —| — e | = | =] === ]|=|=]—]|— — | — | 21 (+ 1% hr:) 15 15 (+ 3) 16 15
27 14.5.35-15.5.35 olololololo| |00l |—=|—=|=|=]=1—{—|—|— ===l =={=|=|=|=|75]|— 24 15 9 16 12
30 14.5.35-15.5.35 == l=|lolololollolo|0|lales]l=|=|=ll=l=|l=I=|=lZI=zl=ll"{"1="1=Z1 21214 — 18 15 6 16 12
36 17.5.35-19.5.35 — -l Z1Z1=Z|ollololojolo|lo|lo|loj]jojOojO|lO|O|0O|O oll—1-1—-1-1- — | = 48 15 6 16 18
30 13.5.35-14.5.35 —~|l=l=|l=]|lolololollo|lclolo|la|—|—|—I—|l—t=—=|=|—"1—1-Wl-|=(Z|[Z1=Z|=Z12 — 21 15 15 16 Al
18 15.5.35 —l=lololololo|loll=-|=-|=|=t=I=|=\/=WI=|—\/—\/=|—"|—"|—=|/— W\ 1-|-1-1Z2|Z — 15 16 12 17 6
30 12.5.35-14.5.35 =121 Z|ololol|lollolololo|lc|o|lOo|lOo|lO|l=|—1O|—=|— ||l |1 1-1-1Z21Z — | 36 ( 1} hr:.) 15 9 16 15
39 155351753 |—|—lolol|dlololollololo|o|o|olololo|lol—=|—=|—|—-|—-|-l-I|-|-I-|Z-|-|Z|Z 45 15 12 17 3
33 15.5.35-16.5.35 — | —|l=1l0ololOo|lOo|lO|lO|O|O || —=|O|—=|—Il—|— — | - | = _l=l=]=|=|=1=1=1—=1 21 (+ 1} hrs) 15 12 16 21,
33 15.5.356-16.5.35 —lclolololololollolojololo|lo|l—=———|—1—0"—=\/—\1—\=0l-1-1-1Z-1-1|Z — | = 36 15 6 16 15
24 14.5.35-15.5.35 = |l—|l=|Clologl@ | Cl|lClO|—|—=|=|=|=|={— | S P — == === 1—-1|- 18 16 21 17 21

heir 2nd and 3rd exhibitions of oestrus fell beyond the period of intensive testing.
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The preliminary, or first oestrus, was used merely as a guide
to indicate the approximate date on which subsequent oestrus was
likely to ocecur.

Table I, columns 4 and 10, 2nd and 3rd exhibitions of oestrus,
contain the dates on which oestrus was observed during the intensive
testing for oestrus, while the specific times of the duration of oestrus
are mdicated in the columns adjacent and to the right of the former
columns.  The signs which were explained in the previous section,
indicate the presence, gradual passing off, and absence of oestrus.

In the columns of Table 1 containing the specific times of the
duration of oestrus, it will be seen that certain oestrous periods were
interrupted by the absence of oestrus at one or more periods of
3-hourly testing. 1In such cases, the uninterrupted period has been
considered as the true duration, and the additional period or the
resumption of oestrus is indicated in brackets (Table I ,columns 9
and 15).

The interrupted oestrous periods also cause inconsistency in the
computation of dioestrum; in such cases dioestrum has been taken
to extend from the complete cessation of oestrus up to the onset of
the next oestrus (Table I, columns 16 and 17). However, the in-
terrupting or non-oestrous periods occurring during the latter part
of certain oestrous periods have been indicated in brackets (Table T,
column 17) and they have been taken into account in the further
analysis of the data. (Table II.)

The duration of the dioestrous cycle has been taken as the period
from the onset of the second oestrus up to the onset of the third
oestrus (Table I, columns 18 and 19).

The further analyses of the data presented in Table 1 are given
i Tables II to V.

Discussion.

The Symptoms of Oestrus.—McKenzie and Phillips (1930) and
Grant (1934) have indicated that the symptoms of heat in the ewe
are less marked than in the cow (Hammond, 1927) and in the sow
(McKenzle, 1926). The symptoms in Scottish sheep have been
described in great detail by Grant, whose observations were made by
means of a “‘keeled ”7 ram.

The three-hourly observations made for obtaining the informa-
tion reported in this experiment afforded ample opportunity for
observing the mutual behaviour of ewes and rams or teasers. Most
of the observations of Grant (1934) have been confirmed in the case
of the Merino; however, the Merino ewe appears to be somewhat
conservative in that, while some ewes may approach the ram and
all ewes look back and vibrate their tails when the ram displays
interest, no ewes have been observed to *“ pet ” the ram before and
after service, to lick his face, and to rub their heads against his
side. However, the present author has seen a Merino approximately
12 hours in heat, butt a teaser serving another ewe.
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SEX PHYSIOLOGY OF SIEEP.

Changes in the external genitalia of sheep in oestrus have been
described by McKenzie and Philips (1930) and Grant (1934). Various
degrees of congestion and swelling of the vulva have l>een noticed and
in some cases the whole tail region 1s involved; the vulva are moist
and sometimes a slight excretion of mucous occurs. The present
author examined a large number of the Merino ewes reported upon
in this experiment; the examinations were made at different stages
of oestrus. In very few cases a slight indication of congestion was
evidenced, but no marked swelling of the external labia of the vulva
and the ftail region was obsened nor was there any excretion of
mucus. H()wexel it may be remarked here that, during oestrous
observations upon "Border Leicester-Merino (1’0\%1)1&‘(15 definite swell-
mg of the vulva was noticable during oestrus and the excretion of
mucus occurred. These symptoms of oestrus appear to be charac-
teristic of the English and Scottish breeds and their crosses but not
of the Merino.

Duration of Oestrus.—The details of the duration of ocestrus are
given in Table I, columns 4 to 8 and 10 to 14.

It 1s seen that in the case of Sheep Nos. 32500 and 32657, oestrus
occurred beyond the periods of intensive testing.

The onset of 73 out of 74 periods of oestrus was abrupt. At the
first testing for the duration of oestrus, Sheep No. 38516 showed
signs of coming into oestrus for nine hours before oestrus was
definitely present. However, the individual case cited was abnormal
in that the sheep remained in oestrus for less than three hours
(Table I, column 5). Grant (1934) observed the abrupt onset of
oestrus in Scottish sheep, but McKenzie and Philips (1930) and
Quinlan and Maré (1931) consider that oestrus comes on gradually
for several hours. McKenzie and Philips state that the period of
becoming receptive to the ram ranges from 0-151 hours.

The contention of Grant (1934) is upheld that the decision as to
whether a ewe is receptive depends a great deal upon the persistency
of the teaser. 1In all cases of doubt in this experiment, the most
vigorous teaser was used. The author has seen a ewe walk out from
a small group of ewes and teasers to a dividing fence beyond which
the vigorous teaser was working; when the ewe was put through to
the adjoining yard, she immediately stood for service by the vigorous
teaser.

The observations of Grant (1934) and Quinlan and Maré (1931)
that the passing off of oestrus is gradual have been confirmed in this
experiment; however, the latter reveals considerable variation. The
duration of two pellOdS of heat of 37 sheep was studied. Out of a
total of T4 heat periods, in approximately 42 per cent. of cases the
termination of oestrus was abrupt; in approximately 36 per cent. of
cases the passing off of oestrus was gradual and regular; in the
remaining cases some or other form of interruption or irregularity
occurred. The symbols used indicate that, in certain instances, sheep
were found to be passing out of oestrus, or even definitely out of
oestrus, for three or as long as nine hours, after which oestrus was
observed to have returned. The gradual passing off of oestrus
generally lasted for from three to six hours.
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It 18 seen from Table 11, that the range of variation of the
duration of oestrus is considerable: the mode falls within the class of
thirty to thirty-two hours; but in 77 per cent. of cases, the duration
of oestrus is twenty-four hours and longer. The range of variation
i1s given accurately in Table V; when only the uninterrupted periods
are considered, the maximum duration is fifty-seven hours, and, with
the exclusion of one exceptionally short period of less than three
hours, the shortest duration of oestrus is fifteen hours. The mean
aries according to the types of computations made, but the
differences reflected are not great and means of approximately twenty-
nine and thirty hours can be considered (see notes to Table V).
These durations of oestrus ave somewhat shorter than those observed
by Quinlan and Maré (1931) in Merino sheep; the latter authors
observed an average duration of forty hours, the shortest twenty-
four hours, and the longest ninety-six hours. McKenzie and
Philips (1930) found the mean duration of oestrus in Hampshires,
Shropshires, and Southdowns to be 30-7, 26-3, and 24 hours respec-
tively, while Grant (1934) has reported a period of 35 hours for
Cheviots.

Duration of Dioestrum.—Dioestrum is the period from the cessa-
tion of oestrus up to the {ime of the commencement of the next
oestrus.

Table TIT indicates the frequencies of the duration of dioestrum
in Merino sheep. The range of variation is seen to be from 11 days
to 17 days 6 hours and the mode is 15 days 6 hours. The mean
duration of dicestrum 1s 15-5 days (Table V) and, in approximately
73 per cent. of cases, the duration of dioestrum exceeds 15 days.

Duration of the Dioestrous Cycle.—The periodicity of oestrus has
been found to vary considerably (Quialan and Maré, 1931 and
McKenzie and Philips, 1930); dicestrous cycles as short as 6 and
7 days have been reported. The shortest cycle observed in this
experiment 1s 12 days 12 hours, and the longest 18 days 9 hours
(Table T columns 18 and 19); the mode is 16 days 12 hours (Table 1V),
and the mean 16 days 18-6 hours. In 51-4 per cent. of cases the
duration of the dioestrous cycle is 16-5 to 17 days. The mean cycle
is somewhat shorter than that reported by Quinlan and Maré (1931)
for Merino sheep. McKenzie and Philips observed an average cycle
of 16-6 days in Hampshires, Shropshires, and Southdowns, and Grant
(1934) recorded a cycle of 16-4 days in Scottish breeds and crosses.

In the observations reported here, no cases of ““ silent * oestrus
occurred.  Hammond (1927) has suggested that in cattle such cases
may be due to either abnormally short durations of oestrus which
are missed when observations are made at 12 or 24 hour intervals,
or that exceptionally feeble heat periods may be experienced. How-
ever, it appears that even when continuous testing with ° keeled
rams is practised, in certain cases oestrus is not exhibited regularly
at normal intervals. (McKenzie and Philips, 1930; Casida and

McKenzie, 1932; Grant, 1934).
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Conclusions.

1. The duration of oestrus, dioestrum, and the dioestrous cycle
of 37 Merino ewes, was determined by testing for oestrus at three
hourly intervals during the periods of heat and at twelve hour inter-
vals during dioestrum.

2. The duration of oestrus varies considerably : —

(a) Abnormal periods of less than 3 hours duration may occur.
Periods as long as 58-5 hours may be expected.

(b) The mode falls within the class 30 to 32 hours and in
77 per cent. of cases the duration of oestrus is 24 hours
and over.

(¢) The mean duration of oestrus is approximately 30 hours.

3. Appreciable variation of the length of dicestrum occurs:
(a) The range of variation extends from 11 days to 17 days
6 hours.
(b) The mode of the duration is 15 days 6 hours and in
approximately 73 per cent. of cases dioestrum exceeds
15 days.
(¢) The mean duration is 155 days.
4. Dioestrous cycles only of normal length occur:
(a) The range of variation extends from 12 days 12 hours to
18 days 9 hours.
(b) The mode of duration is 16-5 days, and in approximately
51 per cent. of cases oestrus recurs after 16-5 to 17 days.

(¢) The mean duration of the dicestrous cycle is 16-8 days.

5. During oestrus, Merino sheep do not reveal marked swelling
of the external labia of the vulva, nor is there any excretion of
mucus.

(6. The onset of oestrus in Merino sheep is abrupt.

~

7. The termination of oestrus in Merino sheep may be abrupt or
gradual. On the other hand, oestrus may pass off completely or
partially for from 3 to 9 hours at the end of the oestrous period, after
which a resumption of oestrus may occur, the return of oestrus being
definite or feeble and its renewed duration may be from 3 to 6 hours.

(a) In approximately 42 per cent. of cases, the termination
of oestrus 1s abrupt.

(b) In approximately 36 per cent. of cases, the passing off of
oestrus 1s gradual.
(¢) In approximately 22 per cent. of cases, the latter portion

of the oestrous period is interrupted by the total absence
of oestrus or by the exhibition of ‘“ feeble ’* oestrus.

o
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EXPERIMENT

Trar Prriop or 11rE ABSENCE OF OESTRUS AFTER PARTURITION IN
MERINO SHEEP

The duration of the period of sexual inactivity after parturition
is of considerable practical interest. This phase of the subject of
rarian activity has received attention by certain investigators.

Oestrus has been observed to occur 24 hours after abortion
(Nichols, 1924). Normal oestrus has been observed in Merino ewes
17 and 21 days after the birth of still-born lambs by Quinlan and
Maré (1931) and van Rensburg (1935). The former authors have
found that ovulation may occur 10 to 15 days post partum.

Preliminary observations made by the author, indicated that the
duration of the period of sexual inactivity after lamblnu in Merino
sheep was prolonged under the conditions of the eastern Transvaal.

In farm practice, the procedure is to regulate lambing to occur
at a time when natural conditions are most favourable. ~When
lambing takes place during the spring months, pasture is abundant,
but hea\'\' infections of young lambs with internal parasites have
caused greater preference to be given to autumn lambing in Merino
studs and flocks.  The problem of changing over from spring to
autumn lambing appears to be one of great practical interest in
certain arveas. The postponement of mating from the autumn to the
spring would mean the loss of 7 to 8 months, so that the possibility
of rapid alteration of the mating season would depend entirely upon
the onset of sexual activity after lambing.

The object of this experiment was to determine the duration of
the period of the absence of oestrus after parturition when lactation
i1s terminated by early weaning and when lactation is allowed its
normal course.

Materials and Methods.—Three groups of mature Merino ewes,
which had lambed the year previous to their inclusion in the experi-
ment, were used for the observations. Preliminary observations were
made on 13 sheep in Group [ which lambed during July and
August, 1931 ; further observations were made on 9 sheep in each of
Groups Il and III, which lambed during September, 1933. The
sheep in Group II were ewes the lambs of which had died within
three days after birth. The lambs of Groups I and TIT were weaned
when they were 41 to 5 months of age.

Due to the lack of green winter pasture, the ewes in Group I
were fed 6 ounces of maize with maize silage and teff hay. As
spring pasture became available, the feed was decreased and,
eventually, withheld; the feedlnc' of silage was discontinued on
1.10.31, and the remalnlnn‘ feeds were withdrawn on 20.10.31.
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Groups II and III were grazed on green oats for two months
prior to the commencement of lambing and fresh spring pasture
became available during the first week of September, or soon after
the sheep started lambing.

A lick consisting of two parts of bonemeal and one part of salt
was self-fed to all groups. The general methods of management,
mmdicated under the corresponding section of Ixperiment 1, were
applied to these groups.

No weight records were taken of Group 1. Groups Il and III
were weighed after 12 to 14 hours starvation at 14 day intervals; in
the former case, weighing was commenced approximately one month

after lambing, and, in the case of Group 111, about two months after
lambing.

The groups were grazed near the observation yards to which
they were brought daily for oestrous observations. Oestrous observa-
tions on Group I were continued for only a month after sexual
activity had commenced; during this period all the sheep had
exhibited oestrus; the occurences of oestrus other than the first were
not considered. In the case of Groups IT and ITI, oestrous observ
tions were continued for several months of the sexual season, or
until the majority of the members of the groups had completed
several dioestrous cycles. The observations on the latter two groups
were discontinued on 30.4.34, but individuals that had not shown
oestrus by that date were kept wunder daily observation for
oestrus until such time as oestrus was exhibited. Three sheep 1n
Group IIT failed to show oestrus throughout the entire period of
the observations; they were, eventually, ﬂlauohteled for macroscopic
examination of their ovaries.

Results.

The weight records of Groups II and ITT are given in Appen-
dix 3, Tables T and IT. The average weights of the groups have
been computed and from these the accompanying Diagram 3 has
been constructed.
DIAGRAM 3.

ExverivMext 4.
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Mean weight c¢f groups at 14 day intervals.

The results of the oestrous observations on Groups II and III
are given in Appendix 3, Tables 1T and 1V. The sexual histories of
individual ewes in Groups I, II, and IIT are g¢iven in Tables I, ITT
and TIT respectively of the text.
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Tavre 1.

Group 1.

LUCIEN L.

The Sexual History of Breeding Fwes.

ROUX.

|
Period |  Period between lambing and
Sh Date of between termination of observations.
eep Date of firs iy
. rst lambing
R aniiing. oestrus and first i
PR = . No. of dioestrous
oestrus. Duration. o
cycles.
days. days
368 3.8.31 22.2.32 203 — S
100 10.8.31 4.3.32 207 — —
13413 25.8.31 23.2.32 182 — ==
15356 18.8.31 4.3.32 199 == =
18443 11.8.31 15.2.32 188 — =
19432 6.8.31 23289 201 — —
21495 7.8.31 19.3.32 2925 — —
21519 27.7.31 16.2.32 204 — —
21658 15.8.31 18.2.32 187 = ==
25873 10.8.31 23.2.32 197 — s
25921 8.8.31 15.8.32 220 = =
25930 10.8.31 7.8.32 210 — =
25944 15.8.31 24.2.32 193 — —
Total — — 2616 o -
Average — — 201 -2 — =
Tavre I1.
Group 11.
days. days.
25914 2.9.38 5.11.33 64 240 9
22031 8.9.33 13.1.34 127 234 5
22035 17.9.33 3.1.34 108 225 7
35610 22.9.33 18.2.34 149 220 4
35659 8.9.33 1.3.34 174 234 3
35701 18.9.33 10.5.34 234 234 1
35741 7.9.33 7.2.34 153 235 4
35755 18.9.33 19.1.34 123 224 6
35978 29.9.33 10.12.33 72 213 8
Total — — 1204 2059 47
Average — — 133-8 228 -8 5:2
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Tasre IIT.

Group I111.
Period Period between lambing and
Sheep Date of Dé;ite of betwr.acn termination of observations.
No. lambin, rst tamahing
g.
oestrus. and first .
oestrus. Duration. BT
| | ” cycles.
18449 20.9.33 11.2.34 144 222 5
35628 9.9.33 16.2.34 160 233 2
35656 2.9.33 (no oestrus) — 347 Slaughtered :
15.8.34
35706 13.9.33 (no oestrus) — 352 Slaughtered :
22.6.34
35712 29.9.33 13.3.34 165 213 3
35731 10.9.33 (no oestrus) — 355 Slaughtered :
22.6.34
35734 2.9.33 22.2.34 15738 240 5
38518 20.9.33 5.1.34 107 222 6
38521 28.9.33 18.3.34 171 214 2
Total — - 920 1344 23
Average — — 154-0 224 -0 38

It will be noticed in Appendix 3, Tables III and IV, that four
sheep, Group 1I, No. 35701, and Group IIT, Nos. 35656, 35706, and
35731, did not show oestrus during the period of oestrous observations.
The observations on these sheep were extended and Sheep No. 35701
eventually showed oestrus after a total period of 234 days (Table 11).
The remaining three sheep did not show oestrus after a total period
of testing of 347 and 355 days (Table II1); these sheep were
slaughtered for the examination of their ovaries on the dates indicated
in the latter table, and the results of such examinations are given
in Appendix 3a, from which Table IV of the text has been con-
structed.

Discussion.

In the case of Group I, the lambs were born during the month
of August (1931) and they were weaned when 135 to 150 days old
(Table I). The lambs of Group IL and III were born during
September (1933); those of Groun I died within the first week after
birth while those of Group IIT were weaned when 135-150 days old.

Although no weight records were taken of the Group I ewes, it
was recorded that the sheep showed satisfactory improvement of
condition during the period of observation. I'rom the weight records
of Groups IT and IIT (Appendix 3, Tables I and II), from which
Diagram 3 has been constructed, 1t will be seen that the Group II
sheep show an immediate re(‘ovelv in weight after lambing, and,
although a slight drop 1n weight occurs before shearing, very qpld
1mprmement takes place after shearing. From the beginning of
February, a more or less constant weig‘h‘r is maintained. The xheep
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m Group III do not recover so rapidly after shearing, and, in spite
of the fact that their lambs had been weaned at the beginning of
February, they also maintain a more or less constant weight from
the beginning of that month. The difference in weight is 3 pounds
in favour of Group Il at the beginning of November, 1933, but at
the time of the termination of the observations, at the end of April
1934, the difference in weight increases to 9 pounds. As the sheep
i Group IIT were in fair to good condition, the lighter weight of
these sheep cannot be considered to have affected their sexual activity
(Experiment 1a).

The occurrences of oestrus of Groups LI and LIl are given in
Appendix 3, Tables 1IT and IV. It is seen that several of the
sheep in Group II started showing oestrus before those in Group 111,
and that greater sexual activity was exhibited in both groups from
February, or when the sheep showed no further improvement in
condition.

The sexual histories of the sheep in Groups I, 11, and I1I have
been summarised and presented in Tables T, II, and IIL of the text.

It is seen that the sheep in Group I were sexually inactive during
the period of rearing their lambs and for approximately 50 days
beyond this period. The period of sexual inactivity after parturition
ranges from 182 to 225 days, the average duration being approxi-
mately 201 days. The sheep in Group IIT had received similar
treatment with respect to the weaning of lambs. 1In this case, the
range of variation of the period of sexual inactivity after parturition
is 107 to 173 days, but only approximately 67 per cent. of the
group had shown oestrus, although oestrous observations on the
remainder had been extended for close on a vear. In Group I11,
the average duration of the inactive period is 154 days or approxi-
mately the length of the lactation period. No explanation can be
given for the longer period of inactivity experienced by the sheep
in Group I.

In the case of Group II, the lambs of which had been weaned
almost immediately after parturition, the range of variation of the
duration of the sexually inactive period is 64 to 234 days, the
average being 133-8 days. The latter figure is greatly influenced
by one case in which the inactive period is 234 days.

The increased sexual activity of Group 1T as compared to
Group III, is further indicated by the number of dioestrous cycles
experienced. In Group II, the cycles range from 1 to 9, the average
being 52 cycles during an average period of 228-8 days, while in
Group III, the range 1s from 2 to G, the average being 3-8 cycles
during an average period of 224 days.

The results of the examinations of the ovaries of the three
inactive sheep in Group III indicate, that one sheep had ovulated
recently, as a large corpus luteum was present. The numbers of
Graafian follicles readily distinguishable in the ovaries of these sheep
are small (Table IV). The details of the macroscopic examinations
of the ovaries are given in Appendix 3a.
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It appears from the above results that, in cases in which
lactation is allowed to run its normal course, the onset of sexual
activity is later than in cases in which lactation is terminated at
an early stage.

In connection with the influence of lactation upon ovarian
activity, Parkes (1929) has demonstrated by practising ovariectomy,
that the inhibition of oestrus during lactation is set up through the
ovary and that the absence of oestrus is not due to the heavy drain
upon the metabolism resulting from lactation. Crew and Mirskaia
(1930 a), reporting upon the reproductive rate in the mouse, indicate
that the non-suckling female is capable of giving birth to twice as
many offspring in a given period of time as can the suckling mouse.
Crew and Mirskaia (1930 b), in discussing the lactation interval in
the mouse, contend that “‘suckling is the agent primarily responsible
for the maintainance of the lactation interval, and, when it is removed,
no matter at what stage of the interval, the interval terminates and
the oestrous phases replace the reproductive . It is further
contended, that the transformation of the corpus luteum of pregnancy
to that of lactation is brought about by the action of the pituitary
to the stimulus of suckling and that, endocrimologically, the condi-
tions of pregnancy and of lactation are very similar, if not identical.

The detailed studies of Quinlan and Maré (1931) on the changes
i the ovary of Merino sheep during pregnancy and early lactation
mmdicate that, immediately after parturition, there is a rapid decrease
in the size of the corpus luteum vera, and that one or more Graafian
follicles rapidly develop in preparation for the first post-parturition
ovulation. These authors state that, while ovulation may occur 10
to 15 days following normal parturition, such ovulation 1is not
accompanied as a rule by the physiological exhibition of heat when
the ewe suckles her lamb. It will be revealed in a later section of
this thesis, that, in certain cases, normal oestrus and ovulation may
occur during the early stages of lactation in Merino ewes (Part 2, A).
It may be remarked here that it 1s the practice of certain Merino
stud breeders to wean the lambs at 3 months of age; the purpose of
this procedure is to permit the ewes a longer period of rest in prepara-
tion for the next mating season.

The following facts have not been established with regard to
Merino sheep :

(1) Whether, as a general rule, spurious ovulations occur
during the early stages of lactation.

(2) At what stage of lactation normal ocestrus and ovulation
occur 1In areas where continuous sexual activity s
experienced throughout the year, and whether, in such
areas, the onset of sexual activity is hastened by the
early termination of lactation.

(3) Whether the changes in the ovary after parturition differ
in areas where a part of the period of parturition and the
whole of lactation occupy the period equivalent to that of
anoestrum in the non-pregnant ewe.
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(4) Whether, in areas where a prolonged anoestrous period 1is
experienced, the period of time before the onset of ovarian
activity differs when lambing occurs during the autumn
rather than during the spring.

Conclusions.

1. Observations upon the onset of sexual activity after parturi-
tion were made with 22 Merino ewes, the lambs of which were
weaned at approximately 5 months of age, and with 9 Merino ewes
the lambs of which had died within 7 days of birth.

2. Sheep that lamb during the spring and that are allowed to

rear their lambs to the age of 5 months do not exhibit oestrus during
lactation.

~Although in relatively few cases oestrus may be exhibited as soon
as 95 months after parturition, in approximately 87 per cent. of
:ases the pertod during which oestrus remains absent exceeds 150
days.

3. Sheep that lamb during the spring and the lambs of which
are weaned 1mmediately, experience a relatively short inactive period
after parturition.

In such cases, oestrus may be expected to occur 2 months after
parturition, and in 67 per cent. of cases the onset of sexual activity
occurs within 150 davs after parturition. Once sexual activity has
commenced, normal dioestrous cyveles occur.

4. In cases of prolonged inactivity, the ovaries may be in a
quiescent state, or occasional spurious ovulation may occur.

5. The presence of suckling delays the onset of the sexual season,
although the absence of lactation does not entirely eliminate the
anoestrous period experienced by sheep which lamb in the spring
under eastern Transvaal conditions.
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EXPERIMENT 5.
Toe SEXUAL SEASON OF (CROSSBRED SHEEP.

The restricted annual sexual activity of Merino sheep reported
in the preceding experiments, led to a consideration of the sexual
activity of certain crossbred sheep available at the Experiment
Station, namely, Suffolk-Blackhead Persians and Blackhead Persian-
Merinos.

The Suffolk, like most British breeds of sheep, experiences a
restricted annual sexual season in its home country and abroad
(Heape, 1900, Marshall, 1903, 1922, Roberts, 1921, Cole and Miller,
1933). Evidence is produced in a subsequent section of this thesis
which indicates that, in the southern hemisphere, the sexual season
of the British breeds of sheep conforms to the nmew order of the
seasons of the year (Part 2, B). The Blackhead Persian is a hardy
breed of sheep which has been found to be well suited to the semi-
arid areas of this country. The owners of this breed maintain that
these sheep are capable of being bred at any time of the year, which
would indicate the existence of an extreme degree of polyoestrum.
In general, crossbred sheep are early maturing and exhibit great
vigour; in these respects they excel the slower maturing and less
vigorous Merino.

The object of the experiment was to observe the extent of annual
sexual activity exhibited by Suffolk-Blackhead Persian and Blackhead
Persian-Merino crossbred sheep, and to compare the sexual activity
of these crossbreds with that of Merino sheep.

Materials and Methods.—Two groups, each consisting of ten
ewes, were drafted at random from the two types of crossbreds avail-
able.  Observation were commenced on May 25th, 1933, and
terminated on May 29th, 1934.

The Suffolk-Blackhead Persian sheep comprising Group T were
mature, and they had lambed the previous season. The Blackhead
Persian-Merino sheep, Group IT, were bred on the Experiment
Station, and they were 9 to 10 months old when they were drafted
into the experiment. The Merino sheep used for the purpose of
comparison constituted Group VI, Experiment Ia; this group is
referred to in this experiment as Group IT1.

The sheep were weighed at fortnightly intervals and oestrous
observations were conducted once daily. The procedure in recording
these observations was identical to that given in the preceding
experiments reported here.

The general management of the sheep was similar to that of
the groups of sheep in Experiment 1a and it was identical in every
particular to the treatment of Group VI, Kxperiment 14, in that the
two groups of crossbred sheep were maintained on the same natural
pasture supplemented throughout the year only by a mineral lick
consisting of two parts of bonemeal and one part of salt.
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Result.

The weight records of Groups I and II, taken at 14 day intervals,
are given in Appendix 4, Tables I and II. The aver age wemht\
have been computed and from these Diagram 4 has been construc ted.
The weight curve of Group III has been constructed from the w eight
data of this group given in Appendix 1a, Table VI.

The oestrous observations and sexual seasons of Groups I, II,
and III are given in Appendix 4, Tables III, IV, and V. In the
case of Table V, the data have been taken from Appendix 1,
Table X1V ; only the observations for the identical period of Groups 1
and II have been considered, that is from 24.5.33 to 29.5.34.

Table T of the text, indicating the seasonal sexual activity of
the three groups of sheep, has been constructed from Appendix 4,
Tables III, IV, and V. Table IT of the text giving the frequencies
of the pellodl(l’ty of oestrus has been compﬂed from data in the
latter three tables.

Discram 4.
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Mean weights of groups at 14 day intervals.

Photographs of Groups I and IT are given in Figs. 22 and 23,
and photographs of Group II1 are given in I'igs. 11 and 12 (L\pen—
ment 1a).

Discussion.

The weight curves illustrate the reaction of the three different
types of sh@ep in Groups I, I1, and ITI to the changes in the natural
pasture as affected by the seasons (Diagram 4).

The mature Suffolk-Persian crossbreds, comprising Group I, lost
23-8 per cent. in weight from 25.5.33 to 18.8.33, or a period of
85 days, and, although they did not recover this loss after an
eqlnvllen‘( pel]od the difference between the lowest mean winter
weight and the highest mean summer weight reveals, that the sheep
gdmed 486 per cent. on the former welghi during a period of
239 days (Appendix 4, Table I).

The young Blackhead Persian-Merino crossbreds, comprising
Group IT, lost 17-4 per cent. in weight during the period of 85 days,
and the difference between the lowest mean winter weight and the
highest mean summer weight reveals, that the sheep 0‘11119(1 62-9 per
cent on the former w emht during a penod of 239 dd)n (Appendix 4,

Table IT).
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The mature Merino sheep, comprising Group II1, lost 15-6 per
cent. in weight during a period of 99 days, and the difference between
the lowest mean winter weight and the highest mean summer weight
reveals, that the sheep gained 36:0 per cent. on the former weight
during a period of 225 days (Kxperiment 1a, Appendix 1, Table VI).

As the sheep in Group Il were young, their weight reactions
cannot be compared with those of the mature sheep in Groups 1
and I1I. In the cases of the latter two groups, it is apparent that
the Suffolk-Persian crossbreds decline more rapidly and to a com-
paratively lower weight level under winter conditions than do
Merinos.

It 1s seen from the results of the oestrous observations (Appen-
dix 4, Tables III, IV, and V), that all three groups of sheep
experienced a marked and prolonged anoestrous period. In the case
of mature crossbreds the 1933, sexual season may be considered to
extend up to the end of July, although two cases of sexual activity
occur during August. In the Merinos, the sexual season is 2 to 3
weeks longer. Only 40 per cent. of the young Blackhead Persian-
Merino crossbreds exhibited oestrus when from 10 to 12 months of
age, and only in one case was more than one dioestrous cycle
observed.

The onset of the 1934 sexual season is somewhat earlier in the

ks 3 = A\ e ) B 1 ATOHQQ

young crosshred sheep, while in the mature Suffolk-Persian cross-

breds the onset of the season is approximately 2 to 3 weeks later than
in the Merino sheep.

In general, it may be stated that, in spite of excessive loss of
condition or body weight, the sheep continue to exhibit sexual
activity until the lowest winter weight is reached. During the
anoestrous period, rapid increase in body weight takes place, but
the sexual season commences only when a high level weight is
attained.

Summaries of the details of the sexual seasons of the three groups
are presented in Table I of the text. The mature crossbreds show
greater sexual activity than the Merinos during the two portions
of the sexual seasons, in that a larger number of dicestrous cycles
were experienced by them. The duration of the anoestrous period
is longer in Suffolk-Persian crossbreds than in Merinos.

It will be shown in a subsequent experiment (Experiment 0)
that Merino flock sheep do not exhibit oestrus at 10 to 12 months of
age, and as 40 per cent. of Blackhead Persian-Merino crosses
exhibited oestrus at that age, it may be said that these crossbreds
are somewhat earlier maturing with respect to sexual activity than
Merinos (Table 1). However, although the Blackhead Persian is
contended to experience continuous annual sexual activity (Part 2 B),
the resultant cross of this breed with the Merino experiences a pro-
longed anocestrous period corresponding to that of Merinos under
eastern Transvaal conditions. The Blackhead Persian-Merino crosses
show remarkable sexual activity when 22 to 24 months old; during
the 1934 sexual season these crosshreds experienced an average of
6-3 dioestrous cycles, whereas mature Suffolk-Blackhead Persians
and Merinos experienced an average of 56 and 5-2 dioestrous cycles
respectively during the same season.

568



LUCIEN L. ROUX.

The frequencies of the periodicity of oestrus of the three groups
of sheep are given in Table II of the text. Considering the two
portions of the sexual seasons of 1933 and 1934, it is seen that, in
the case of the Suffolk-Blackhead Persian crosses, the mode of the
dioestrous cycles is 16 days, and in 76 per cent. of cases oestrus
recurred after 16 and 17 days. In the case of the Bleackhead
Persian-Merino crossbreds, the mode is 17 days, and, in 73 per cent.
of cases, oestrus recurred after 17 and 18 days. In the case of the
Merino sheep, the mode i1s 18 days, and, in 77 per cent. of cases,
oestrus recurred after 17 and 18 days.

It appears from the above, that the genetic influence of the
Suffolk in the Suffolk-Merino cross is to lengthen the anoestrous
period by about one month and to shorten the duration of the
dioestrous cycles.  Grant (1934) draws attention to the differences
of the duration of the dioestrous cycles in Merinos and in English
and Scottish breeds of sheep.

Conclusions.

1. The sexual seasons of Suffolk-Blackhead Persian and Black-
head Persian-Merino crossbred sheep were compared with that of
; : , I
Merino sheep over a period of 12 months.
1 P

2. Crossbred sheep react more severely to declining pasture
conditions during the autumn and winter months than do Merinos,
but the former sheep increase more rapidly in condition during the
spring and early summer months than do Merinos.

3. Crosshreds of the types mentioned experience a prolonged
anoestrous period during the spring and early summer months under
eastern Transvaal conditions; this anoestrum occurs during the same
seasons as that evidenced in Merino sheep. Sexual activity persists
in spite of declining body weight, and the anoestrous period
corresponds to the period during which the greatest increase in body
weight occurs.

4. The sexual season of Suffolk-Blackhead Persian crossbreds is
4 to 6 weeks shorter than that of Merinos.

5. The onset of the sexual season of Blackhead Persian-Merino
crosshreds occurs approximately one month earlier than that of
Merino sheep.

5. Blackhead Persian-Merino crossbreds are more early maturing
with respect to sexual activity than Merinos.

7. The mode of the dioestrous cycles in Suffolk-Blackhead
Persian crosshreds is 16 days, in Blackhead Persian-Merino cross-
breds 17 days, and in Merinos 18 days.

8. The differences in the length of the sexual season, early
maturity, and the duration of the dioestrous cycle are considered to
be due to genetic factors.
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ExpPERIME

Fig. 22.—Group 1: 16.9.33.

Fig. 28.—Group II: 16.9.33.
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EXPERIMENT 6.

A. Tue Acr or PuBeErry oF MERINO AND CROSSBRED SHEEP.

The methods of sheep husbandry employed in the eastern districts
of the Transvaal have been discussed in the introduction of this
thesis.  Internal parasites and the low nutritive value of the pastures
constitute the greatest problems confronting sheep farmers.  The
greatest inhibition of growth in sheep occurs during the first twelve
months of life. It has been stated that autumn lambing rather than
spring lambing has been found by sheepmen to permit better growth
in young sheep, as the latter are many months old when worm
mtection is at 1ts worst during the wet and warm summer months.
Yet, many farmers do obtain spring born lambs, the cost of rearing
which should be less than the rearing of autumn born lambs, due to
the increased amount of feed necessary in the case of the latter.
Moreover, the experience of many farmers in the eastern Transvaal
is that a large percentage of ewes are more partial to lambing in the
spring.

The problems involving the rearing of spring-born lambs under
eastern I'ransvaal conditions have received some atfention at the
Research Station, Ermelo (Roux and van Rensburg, 1935). At
present, 1t appears that infection with internal parasites, especially
tape worm  (Monezia cepansa), overshadows all other problems.
The studies on the growth of lambs at the Research Station led to a
consideration of the sexual maturity of voung sheep.

The earliest age at which ewes can be bred 1s of considerable
economic importance, especially in the case of crossbred (or half-
bred) ewes of rapid growing, large framed type, such as the Border
Leicester-Merino, which, in a particular system of crossbreeding,
may be retained for further crossing. Provided body development
results in a satisfactory size, it would he an advantage to breed such
sheep as early in life as possible in order to obtain maximum returns
by lengthening the life period of reproduction.

The object of the experiment was to determine the age of puberty
of Merinos and Border Leicester-Merino crosshreds, and to ascertain
the age at which such sheep can be bred under eastern Transvaal
conditions of management comparable to those of well managed
commercial flocks of the area.

Materials and Methods.—1Twenty Merinos and twenty Border
Leicester-Merino crossbreds were used in the experiment. These
sheep were drafted at random, at the age of 4} to 5 months, from
the ewe lambs bred in connection with crosshreeding experiments
conducted at the Research Station during the spring lambing
seasons of 1933 and 1934. The following groups, each consisting
of 10 sheep, were constructed for the experiment:—

Group 1 : Border Leicester-Merino (‘rossbreds, 1933,
Group 1T : Merinos, 1933.
Group ITI : Border Leicester-Merino Crossbreds, 1934.
Group IV : Merinos, 1934.
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The treatment of the pregnant ewes for the 1933 and 1934
lambings did not vary, although the latter season is considered to
have been a somewhat better %heep year. In each case, six weeks
prior to lambing, the ewes were given green oat grazing for about
two hours daily. A lick of two pmts bonemeal and one part salt
was self-fed at all times prior to and subsequent to lambing; the
lambs had access to the lick.

The Merino and crossbred lambs of each season were run together
with their dams in one flock. After weaning, the two types of lambs
of each season received identical treatment,

Due to the unsatisfactory growth reflected by the 1933 season
lambs, alterations in management were introduced in the case of
the following season’s lambs. The former lambs were dosed with
the Government Wireworm Remedy at three weekly intervals from
the age of one month. No supplementary feed apart from oat
grazing was given the 1933 season lambs. In December, when the
lambs were apprommate]) 24 months old, they were found to be
badly infected with tape worm, and great difficulty was experienced
in ridding the sheep of the infection before the end of the summer.
When the sheep were about 7 months old, it was considered necessary
to supplement the grazing with 4 ounces of maize per sheep per day,
the feeding of which was commenced on 30.5.34. In addition, the
sheep were put on to green oat grazing for 1 to 2 hours daily from
23.6.34.  Small amounts of green veld grazing became available to
the sheep during the first week of August, 1934, and, during the
latter part of this month, green veld grazing was abundant. Supple-
mentary feeding was discontinued after 15.8.34. During the next
winter (1935) supplem(‘niau feeding of green oat grazing and 4
ounces of maize was commenced on 7.5.35 and continued up to 17.8.35
when, due to heavy grazing and adverse winter conditions, the .xheep
had to be removed, kept on dry pasture, and fed 6 ounces of maize
per sheep per day.

The 1934 season lambs were dosed for gastric and intestinal
worms at 2 and 3 weekly intervals from about 3 weeks of age. Treat-
ment with nicotine and copper sulphate for tape worms as recom-
mended by Monnig (1932) was tried with only partial success.

‘When the lambs were approximately two months old, an attempt
was made to supplement the veld and green oat grazing with maize,
fed by the lamb-creep system. The lambs did not take to such
feeding readily and, durine the first few months, insignificant
quantities of feed were consumed. However, by the time the lambs
were weaned, 4 ounces of maize were being fed per sheep. On
May 7th, 1935, the sheep were put on to green oat grazing for
1-2 hours daily, and they were fed 4 ounces of maize per qheep per
day together with the 1933 season lambs. TFrom that date both
seasons’ lambs received similar treatment.

All the sheep in this experiment were weighed at birth and at
three weekly intervals up to the age of five months; subsequently,
weights were recorded less frequently. TUp to 2 months of age the
lambs were starved for 4 hours before being weighed, but after

2 months they were starved for 12 to 14 hours before being weighed.
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All sheep were tested for oestrus daily from the time of weaning,
or when they were 4} to 5 months of age; vasectomised teasers were
used for oestrous observations. The sheep were grazed as near the
observation yards as possible; the distance to the grazing camps did
not exceed half-a-mile.

General farm practices such as inoculation, shearing, and dip-
ping, were followed with these sheep.

Results.
The birth weights and subsequent weights at three-monthly
intervals of Groups I to IV are given in Appendix 5, Tables I to IV.
The accompanying Diagram 5 has been constructed from the
mean weights given in the above tables.

Driscram 5

ExPERIMENT 6.

"
N
<
3 - "
Gre Leicestes-Marino
Q’i *cf.:uuu (933)
e Group T Herino. (1923)
=== e Group i B Laicester-Hesino
rossbreds (1934
== === Group i Herino (193y)
I | 1 ] | | | l S
Date. | Sept Dec. NMar. June. Sept. Jec. Nar. June. Sept.

Mean weights of groups at 3 monthly intervals.

The results of the oestrous observations upon Groups I and IT up
to September 30th., 1935, are given in Tables I and IT of the text.

From the time of the commencement of oestrous observations up
to September 30th., 1935, no occurrences of oestrus were observed in
Groups IIT and TV.

Table TIT has been constructed from Tables T and I1 to indicate
the average of the groups; the frequencies of the periodicity of
oestrus have been attached to the table.

It is of interest to note the results of shearing 12 months growth
from the 1933 Merinos and crossbreds. The Border T.eicester-Merino
crossbhreds grew staples of 2 to 2% inches in length, the wool varied
from a 58’s to a 64’s quality, and the range of variation in the total
grease yield was from 1-5 to 3-8 Ib., the average being 2-6 1b. In
the case of the Merinos, the staple lengths varied from 1} to 2 inches,
the quality from a 64’s to an 80’s, and the range of variation of the
total grease yield was from 2-8 to 4-7 1b., the average being 3-8 1b.

Photographs of the four groups are given in Figs. 24 to 27.
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Discussion.

The growth curves of the four groups of sheep, as illustrated in
Diagram 5, indicate an expected higher rate of growth of the Border
Leicester-Merino crossbreds (Groups I and I11) than that of the
Merinos (Groups 11 and TV).

A decreased rate of growth is evidenced during the period of
3 to G months of age. In spite of the supplementary feeding of
concentrates to the 1934 lambs, their growth is somewhat less than
that of the 1933 lambs, the pasture of which was unsupplemented
during that period. It is during December and January that tape-
worm infection is most severe and the infection of the 19354 lambs
was greater and of longer duration. The adverse effects on growth
are most marked up to the age of 12 moaths.  The 1933 and 1934
crosshreds at G months of age weighed 572 and 542 pounds
respectively and at 12 months of age only 56-4 and 52-7 pounds
respectively.  The 1933 and 1934 Merinos at 6 months of age werghed
454 and 41-2 pounds respectively and at 12 months of age only
52:0 and 454 pounds respectively.  Bartel and Johnstone (1934
found that. under Western DProvince (South Africa) conditions,
Border Leicester-Merino crosshreds and Merinos weighed 70-7 and
(74 pounds respectively at 4-5 months of age.  Mard (1930) indicates
that Merino (Hocks) at the ages of 3 and 6 months, under Karroo
(South African) conditions, attain the weights of 46G-3 and 59-7
pounds respectively.  Colebatch and  Scott (1928), under NSouth
Australian conditions, found that Border Leicester-Merino crosshreds
and Merino lambs veared under farm conditions on natural pasture
only, weighed 65-3 and 60-4 pounds respectively at the age of 14
weelks. It is apparent that the weights of the sheep reported upon in
this experiment are considerably lower than that of those reported
upon by the above authors.

Slight beneficial effects of supplementary feeding are indicated
in the results during the period March to June, when the 1633 lambs
lost weight while Groups 111 and IV at least made small gains.

The results of growth and improvement of condition depend
greatly upon the time of the arrvival of the spring rains.  In the case
of the 1933 lambs, ereen grazing was available when the sheep were
about 11 months old, bhut in the case of the 1934 lambs, their first
winter was long, dry, and severe, for by the end of September, 1955,
no green grazing was available.  In cases such as the latter, supple-
mentary feeding, as employed on a laree scale in general farm
practice, cannot result in a satisfactory rate of growth. Tt is, there-
fore, apparent that, in order to obtain a higher rate of growth
throughout the first 12 months, a higher level of feeding must be
adopted, but it is questionable whether satisfactory results will Dbe
obtained unless a more complete check on worm infection 1s
accomplished.

The results of the oestrous observations up to the age of twelve
months indicate that, under the conditions to which Groups T to TV
were subjected, sexual activity does not occur.  Quinlan, Maré, and
Roux (1930) found that Merino sheep under Karroo conditions are
sexually mature at 9 to 10 months of age. Tt has been indicated in a
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previous report (Experiment 5) that 40 per cent. of Blackhead
Persian-Merino crossbreds are sexually mature at the ages of 10 to
12 months.

Diagram 5 further indicates that the 1933 lambs made slow
progress during the second year, and the Merinos, Group II, merely
maintained their weight over a long period. 1t was, however, during
the ages of 12 to 24 months that sexual activity commenced (Tables 1
and 1T of the text).

The crossbreds (1933) show an almost uniform increase in weight
from 12 to 24 months of age, and sexual activity commenced at about
18 months and terminated at approximately 21 months of age
(Table T). At 19 months of ace, 90 per cent. of these sheep had

) ; 2e, per
attained sexual maturity and the mean weight at about that age was
approximately 75 pounds.

Poor increase in weight is shown by the Merinos (1933) during
the 12th to the 24th month of age. Although oestrus was observed
at an early date in two individuals, only 40 per cent. of the sheep
showed oestrus at from 18 to 20 months of age, and, in half these
cases, oestrus occurred only once (Table II). The mean weight of
the Merinos at this age was approximately 59 pounds.

It 1s apparent from Tables T and IT of the text, that both types
of sheep have a restricted sexual season, which commences at the
age of about 18-19 mounths in February or March and terminates in
June or a month later.

In the case of the Border Leicester-Merino crosshreds, the age
at the exhibition of the first oestrus ranged from 556 to 599 days,
the average age being 5751 days (Tables T and I1I). The length
of the first sexual season of these sheep varies from 33 to 102 days,
the average being 74-9 days. During the sexual season, from 3 to
T dioestrous cycles are experienced and the average number of cveles
is 5-2. The duration of the dioestrous cycle varies from 13 to 35
days with a mode of 16 days, and, in approximately 81 per cent. of
cases, oestrus recurs after 16 and 17 days.

The information upon the young Merinos is insufficient to permit
a comparison of details, although the corresponding data obtained
from some of these sheep, Group 11, have been included in Table TT1.
There 1s an indication that the duration of the dioestrous cycle of
Merinos is longer than that of the crosshreds.

B. Tur Sexuvar Activiry or YounGg SHEEP oF VaArrious BREEDS AND
Crosses vnpER Karroo (Care) CoNDITIONS.

Oestrous observations upon sexual activity in young sheep of
various breeds and crosses are being made by the Research Section
of the Sheep and Wool Division at the “ Grootfontein **, School of
Agriculture, Middelburg, Cape. The experiments are under the
direction of Dr. Quinlan, Sub-Director of Veterinary Services,
Onderstepoort, Pretoria. By the kind permission of Dr. Quinlan,
certain of the results of these experiments are presented here in order
to indicate the varying degrees of sexual activity exhibited by
certain breeds and types of voung sheep under Karroo conditions.
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The sheep under observation have been run on the veld which
has been supplemented with a lick consisting of the following:
Salt 8-4 1b., bonemeal 8-4 1b., tobacco dust 1 1b., and sulphur 1 1b.
Oestrous observations are made with vasectomised teasers at the
observation yards to which the sheep are brought once daily.

Some of the data kindly supplied to the author have been
analysed and presented in Table IV of the text.

[t is seen that Merino sheep at 16-5 months of age weigh 66-6
pounds.  During the ages of 12 to 17-5 months, 50 per cent. of the
sheep show oestrus, and great variation exists in the number of
dioestrous  cycles experienced; the maximum number of cycles
experienced 1s 7. The sheep that exhibit oestrus go into anoestrum
durimg June and July. The mean duration of the inactive period
1s 140-5 days.

Blackhead Persian sheep at 16-5 months of age weigh 67-8
pounds. All sheep are sexually active during the ages of 12 to 175
months and 9 to 11 dioestrous cycles are experienced by these sheep,
the average being 9-8 cycles during a period of 169 days. IForty
per cent. of the sheep did not show oestrus upon the expected dates
during the earlier part of September, which suggests that these sheep
might have gone into ancestrum. The mean duration of the nactive
period 1s only 13-1 days.

The Southdown-Blackhead Persian crossbreds weigh only slightly
more, 2-7 pounds, at 16-5 months of age than do the Blackhead
Persian sheep. All the former sheep are sexually active during the
ages of 12 to 17-5 months, but the mean number of dioestrous cycles
experienced by the crossbreds is 73, or 25 less than that of the
Blackhead Persian sheep. All the sheep go into anoestrum during
July and August. The mean duration of the inactive period is
56-9 days.

The data upon the purebred Ronderibs have not been included
as the number is small (6) and the dates of birth vary considerably
beyond the usual period of lambing of six weeks. However, it
appears that certain individuals of this breed reach sexual maturity
at 6-5 months of age and that the age of puberty depends greatly
upon the time of birth.

The Welsh Mountain-Ronderih sheep were approximately 7-5H
months old when observations were commenced. They experienced
an average of five dioestrous cycles during the ages of 7-5 to 12
months. Tt appears from the oestrous observation records that the
first exhibitions of oestrus recorded for all these crossbreds were the
first occurences of oestrus of these sheep and, therefore, such cross-
breds become sexually mature at appm\]malel\ 7-5 months of age.
The sexual activity of these sheep ceases in June and July and the
mean duration of the inactive period is 101-1 days. Such crossbreds
grow rapidly; they attain 67-1 pounds at the age of 11 months.

T
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Conclusions.

1. Observations were made to ascertain the age of sexual
maturity of Border Leicester-Merino crossbreds and Merino flock
sheep under eastern Transvaal conditions of management.

2. Continuous growth 1is inhibited 1n crossbreds and Merinos
during the first 12 months.  Worm infection is largely responsible
for the inhibition of the progress of growth during the ages of 3 to
G months. A higher level of feeding than that generally practised
during the winter months 1s essential in order to promote continuous
growth,

3. Border Leicester-Merino crosshreds at the age of 19 months
weigh approximately 75 pounds; at this age 90 per cent. attain
sexual maturity and experience a number of normal dioestrous cycles.

4. Merino  flock sheep at the age of 19 months weigh
approximately 59 pounds; at this age 40 per cent. attain sexual
maturity, but a number of normal dioestrous cycles 1s experienced
in only 20 per cent. of cases.

5. Border Leicester-Merino crossbreds and Merino flock sheep
at the ages of from 17 to 21 months, experience a restricted sexual
season of about H0 to 75 days duration.

G. Border Leicester-Merino crossbreds attain satistactory size to
permit breeding at 19 months of age, and the regular occurrence ot
oestrus permits mating these sheep at that age.

Spring born Merino sheep are small and immature at the age of
19 months under eastern Transvaal farm conditions and mating at
that age 1s not recommended.

7. The sexual activity of yvoung sheep of the following hreeds
and  crosses under Karroo conditions has been analysed: Merino,
Blackhead Persian, Southdown-Blackhead Persian, Ronderib, and
Welsh Mountain-Ronderib.

(a) All the Dreeds and crosses exhibit sexual activity during
the months of April to September, but, in certain of these
types, sexual activity is not extended throughout the en-
tire period.

(b) The lowest sexual activity is reflected by Merinos 12 to
175 months old; 50 per cent. of the sheep are sexually
active and the active sheep go into anoestrum during
June and July.

(¢) The highest degree of sexual activity is experienced by
the Blackhead Persian sheep, 100 per cent. of which are
sexually active and experience regular dioestrous cycles
during the ages of 12 to 17-5 months.

(d) Although a high degree of sexual activity is experienced
by Southdown-Blackhead Persian crossbreds between the
ages of 12 to 175 months, these sheep go into anoestrum
during July and August. The reduced period of activity
is considered to be due to the genetic influence of the
Southdown.

ot
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(¢) Ronderib lambs become sexually active at approximately
6 months of age; the majority of young sheep go into
anoestrum during May to August.

(f) Welsh Mountain-Ronderib crosshreds become sexually
active at approximately 6 months of age, but these sheep
go into anoestrum during June and July.

8. Merino sheep are better grown and at least 50 per cent.

experience sexual activity at an earlier age under Karroo veld
conditions than under eastern Transvaal conditions.
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ExPERIMENT 6.

Fig. 24.—Group 1: 23.7.35.
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IEXPERIMENT G.

Fig. 26.—Group IT1: 23.7.35.

IPig. 27.—Group 1V : 23.7.35.
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EXPERIMENT 7.

Tuae INrLUENCE oF CLIMATE TPON THE SEXUAL ACTIVITY OF YOUNG
Merivo Kwes.

Farmers in the Transvaal frequently purchase sheep from Karroo
breeders. The reactions of sheen to altered conditions of climate ave
of practical interest; it is suspected that upon transfer temporary
sexual inactivity results. Quinlan and Maré (1931) consider that
such inactivity is experienced when sheep are transferred from the
humid coastal districts to the arid climate of the Karroo. Merino
sheep under Karroo conditions exhibit continuous annual sexual
activity (Quinlan and Maré, 1931), but it has been indicated by the
results of preceding experiments reported in this thesis that such
activity is restricted under the conditions obtaining at the Research
Station, Ermelo. It has not been determined whether these
differences in the degree of polyoestrum are due to climatic,
nutritional, or other factors.

The physiographical conditions of the Karroo differ from those
of the eastern Transvaal highveld. The former conditions are
considered to be infinitely more favourable for sheep farming than
those of the latter area. The greatest advantage of the Karroo is
generally accepted to be the comparatively higher nutritive value of
the natural pasture, which, in addition, is not subject to drastic
reductions in nutritive value during the dry winter months. In
Karroo areas, sheep experience marked loss of weight only during
prolonged droughts.  With 7respect to climate, the Karroo and
eastern Transvaal highveld are both summer rainfall areas, but the
former is semi-arid while the annual rainfall of the latter approxi-
mates 30 inches; extreme temperatures are experienced in both areas.
The following Table I gives certain meteorological data recorded at
the Grootfontein School of Agriculture, Middelburg, Cape, and this
data may be compared with the corresponding data recorded at the
Government Iforest Nursery which adjoins the Research Station,
Ermelo (Introduction, Table TI).

Tasre I.
Meteorological Records : Grootfontein, School of Agriculture,

Middelburg, C.P.

Total Highest Lowest H. (Screen) | L. (Screen)

Month 1935. Rainfall. Maximum. Maximum. Minimum. Minimum.,
January...ox .o 1-15 94-8 72-9 | 63-2 l 39-5
Rebruaty: «s« s s 55 2-83 90-8 62-4 ‘ 65-0 | 37-3
March............ 2.30 88-5 62-1 60-8 | 352
Aprili s sssssss o 173 80-6 56-8 55-3 29-6
M smenansm i s s 266 68-7 444 55:0 | 258
VNG ¢ 5 5% 4= 555050 0-99 66-0 41-5 44-7 | 225
1) 0-53 68-0 [ 35-0 43-0 | 19-1
August......o.... 0-26 745 | 396 40-7 | 160
September........ 0-76 83-8 53-2 46-0 ‘ 27-0
October....oovvun. ‘ 0-34 ‘ 91-3 644 64-9 28-7
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The objects of this experiment were to determine the reaction,
with respect to sexual activity, of young Merino ewes which are
transferred from the Karroo to the eastern Transvaal, and to
ascertain whether any reaction that may result 1s due to altered
climatic conditions or to nutritional factors.

(Nore: The experiment has been planned to permit the extension
of the observations 1n order to determine the following :—

1. The influence of climate upon the rhythm of the sexual
cvele when sheep are:

(i) Mated in the spring to lamb in the autumn under:
(a) Eastern Transvaal conditions.
(b) Karroo conditions.

(11) Mated in the autumn to lamb in the spring under:
(a) Eastern Transvaal conditions.
(b) Karroo conditions.

(111) Not mated under :
(a) Tastern Transvaal conditions.
(b) Karroo conditions.

2. The influence of climatic and nutritional factors when such
sheep are not mated under:
(a) Eastern Transvaal conditions.
(b) Karroo conditions.

It will be mnoticed that the experiment has been commenced
comparatively recently, March, 1935; consequently, the results of
this latter phase of the experiment are not available for the present
report, but they will appear in a later issue of the Onderstepoort
Journal).

Materials and Methods.—1iighty Merino ewes, bred from the
large flock maintained by the < Grootfontein,”” School of Agriculture,
Middelburg, Cape, were drafted into the experiment in March, 1935,
when the sheep were approximately 105 months of age. IForty of
the sheep were transferred to the Research Station, Krmelo, where
they arrived on 16.3.35. Oestrous observations were commenced the
following day and after four days, the sheep were divided into four
groups. The remaining 40 sheep were retained at the ** Grootfontein,”
School of Agriculture. Due to a delay, the oestrous observations
at the latter Institution were commenced about 14 days later than
those at Krmelo.

Observations at each of the two centres were conducted on four
groups each consisting of 10 sheep. Qestrous observations upon 10 of
the sheep included in the number at the °° Grootfontein School of
Agriculture 77 (Group V) were conducted in connection with studies
on sex physiology of sheep under the direction of Dr. Quinlan,
Sub-Director of Veterinary Services, Onderstepoort, Pretoria. Dr.
Quinlan has kindly consented that the results obtained from this veld
group, be used for comparative purposes in this experiment.
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The eight groups were given the following treatments:—

A. Ermelo:

Group I: On veld supplemented by a lick; supple-
mentary feeding during the winter
months.

Group  IL: Dry-lot: Maize 6 oz., lucerne hay 1-5-
2 1b. and a lick.

Group IIT: Similar to that of Group II.
Group IV: Similar to that of Group II.

B. Grootfontein :
Group V: On veld supplemented by a lick.
Group  VI: Similar to that of Group II.
Group VII: Similar to that of Group II.
Group VIII: Similar to that of Group I1.

(Nore.—The veld sheep, Groups I and V will not be bred.
Another of the remaining groups at each of the centres will not
be bred. A group at each of the centres will be bred from November
15th, 1935, to produce autumn lambs, while the remaining group at
each centre will be bred from April 15th, 1936, to produce spring
lambs. Continued observations upon the sexual activity should reveal
any differences at the two centres that may be reflected by sheep which
are not bred and those that are bred at different seasons of the year.)

The rations of Groups II to IV and VI to VIIL were similar.

In both sections A and B, yellow maize, lucerne hay, and a lick

consisting of 3 parts bonemeal and 1 part of salt (by weight), were

fed. Unfortunately, it has not been possible to utilize feeds from the

same source of supply; however, the maize used at both centres was

Transvaal or Free State grown aund the lucerne was Karroo grown.
o o

The above dry-lot fed groups were kept in small yards devoid of
grazing and in which all rations were fed. It has been reported that,
unfortunately, the quality of the lucerne hay fed to Groups VI, VII,
and VIIT at ““ Grootfontein ° was not uniformly of good quality;
reference to this point will be made in the subsequent discussions.

The daily oestrous observations at both centres were conducted
between 7 and 8 a.m., vasectomised teasers being used. At the close
of the sexual season, 1935, oestrous observations at the Research
Station, Krmelo, were made twice daily for three months in order to
ascertain whether cases of oestrous periods of abnormally short
duration occurred in voung Merino ewes. No such cases were
revealed.

The sheep at the Research Station, Ermelo, were weighed at
14 day intervals, while those at the °° Grootfontein *’, School of
Agriculture, were weighed at 28 day intervals. It will be noticed
that the commencenient of recording weight data of the veld group at
the latter Institution was delayed. All sheep were starved for 12 to
14 hours before being weighed.
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The sheep were dosed with Government Wireworm Remedy at
28-day intervals. Inoculation against bluetongue and the annual
shearing took place at approximately the same date at the two in-
stitutions.

In the case of Group I at the Research Station, Ermelo, 1t was
intended to supplement the winter grazing with green oat grazing
by permitting the latter for 1 to 2 hours daily. Due to the pro-
longed absence of rain and the severity of the winter, green cereal
grazing could not be supplied throughout the winter months and
supplementary feeding of maize had to be undertaken. The total
period during which supplementary green oat grazing was allowed
was approximately three months, while the period during which
4 to 6 ounces of maize were fed was approximately two months.

As the veld groups at both centres were run together with other
experimental sheep, the lick consumption of the sheep in this experi-
ment was taken as the average of the entire flock.

Results.

The weight data of Groups I to VIII are given in Appendix 6,
Tables I to VIII; the mean weights at each interval have been
computed and from these Diagram 6 has been constructed.

Dragram 6.
ExXPERIMENT 7.

Group I . '

Group I

Pounds.

Ie

:

1 1 ! L L 1 1 1 S| 1 L 1 12 1 L
Jale. 23335 w35 ywsM 4ad 3N €636 @6 G5 Ae] 5 SBIE I35 HEIS 4Js5 NIAS ANIS Hed 055

Mean weights of groups at 14 and 28 day intervals.

An analysis of the mean weights of the groups and the shear-
ing data are presented in Table II.
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The details of the results of the oestrous observations on Groups
I to VIIT are given in Appendix 6, Tables IX to XVI.

A summary of the sexual activity of the groups is given in

Table III of the text.

The feed and lick consumption of the eight groups of sheep arve
given in Table IV of the text.

Tasre IV.
Feed and Lick Conswmption.—Average per Sheep per Day.

i o . . Lick (bone meal
Group. \ Maize. Lucerne hay. ’ i sa .
oz. oz. ‘ oz.
| AN Control On pasture -537
ILoiis commcenvnszssn 6-0 30-4 | 026
T 5 sammmsisens o sss | 6-0 30-4 | 026
IV sommmms v vsosiss w 6-0 30-4 } <026
Vismssemmas snssass ‘ Control On pasture -210
Y eer o ermm s s a2 s 4-5 23-6 <017
.5 1 L S 4-4 24-7 -018
VILL ..ot 3-7 24-8 -017

Photographs of each of the eight groups of sheep are given in
Figs. 28 to 35.

Discussion.

Quinlan, Maré, and Roux (1930) reported that Merino ewes
transferred from the Karroo (Middelburg, Cape) to the Onderste-
peort Laboratory, Pretoria, Transvaal, at the age of 6 to 8 months,
all showed oestrus during the month of January (1928) when they
were 9 to 10 months old. Tt is stated that . . . this is generally
what is expected under South African conditions; lambs born in the
autumn and early winter, show oestrus the following summer at
the age of 9 to 10 months if maintained in good condition ™.
Quinlan and Maré (1931) reported that, under favourable Karroo
conditions, non-pregnant and non-lactating ewes experience a con-
tinuous series of dioestrous cycles throughout the year.

It was considered that the sheep chosen for this experiment,
being approximately 10-5 months of age, would be sexually mature
and that they would, under Karroc conditions, be exhibiting normal
ovarian  activity.  However, the detailed results of the
oestrous observations indicate that in only 3 out of 80 cases did
oestrus occur within 20 days after the commencement of the obser-
vations:; all 3 of the cases of sheep which exhibited an early oestrus
were individuals which had not been transferred to Frmelo.
(Appendix 6, Tables IX to XVI.) Further, it is seen from these
tables that 75 per cent. of the ewes revealed no sexual activity
during the period of observations of about 8 months, or when the
sheep were between the ages of 10-5 and 18-5 months.
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Diagram 6 illustrates the weight tendencies of the eight groups
of sheep. With the exception of Group I, the veld group at Krmelo,
the groups showed almost constant increases in weight and the mean
welghts of these groups just prior to and immediately after shearing
compare very favourably with those of a similar type of sheep re-
ported upon by Quinlan, Maré, and Roux (1930). It is seen that,
in spite of Group I being given what was considered good farm
management, this group maintained a mean weight at approximately
the 45 1b. level. As Groups II to VIII attained weights just prior
to shearing ranging between 62 and 73 lb., the weight of Group I
must be considered as unsatisfactory.

The extent of gain accomplished by each of the groups and
other data relative to body weight and wool production, are given in
Table IT. Further evidence of the unsatisfactory reaction of Group
I 1s revealed, as the percentage gain on the initial weight up to just
prior to shearing is only 6-0 per cent. per 100 days, whereas that
of all other groups exceeds 25 per cent. The mean weight of Group
I immediately after shearing is only 39:6 1b., whereas that of other
groups approximates 60 lb. The average grease wool yield of the
former is 6-3 1b., which is significantly less than that of the latter
groups, although it may be said that, considering the apparent
irhibition of body growth of Group I, the wool yields arve sur-
prisingly high.

The dry-lot fed sheep at Krmelo, Groups II, ITI, and IV, are
seen to have made higher gains than the corresponding sheep,
Groups VI, VII, and VIII, at ‘“ Grootfontein »> (Table II). The
percentage gains per 100 days up to the time of shearing of the
Frmelo sheep are 34-9, 32-9, and 396, whereas the corresponding
gains of the Grootfontein sheep are 25-1, 257 and 27-2 per cent.
The mean weights of the three dry-lot fed groups after shearing
are somewhat higher at the former centre, and the same remark
may be applied to the wool yields. This difference is suspected to
be due to the smaller amounts of feeds consumed by the three groups
at < Grootfontein > (Table IV). Previous mention was made of
the difference in quality of lucerne hay fed to the sheep at *“ (troot-
fontein '’ ; this appears to be the main factor involved.

The dry-lot fed groups at Ermelo compare very favourably with
the veld group at Grootfontein with respect to weight and wool pro-
duction; in the latter the mean wool yield is 8:6 1b. and the mean
bhody weight after shearing is 60-1 1b.

It is seen from Table IIT that the group on veld at Ermelo is
the only group in which no sexual activity was experienced. On
the other hand, the veld Group V, under Karroo conditions, showed
greatest sexual activity; 50 per cent of the sheep exhibited oestrus,
one sheep experienced as many as 7 dioestrous cycles, and the total
number of cycles of the group is seen to be 20: sexual activity
occurred during the months of April to Jul.y

As the three groups of dry-lot fed sheep at each of the two
centres received identical treatment during the period under comnsi-
deration, for the present the sexual activity of the 30 sheep at
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Ermelo may be compared with that of the 30 sheep at ** Grootfon-
tein 7. At the former centre, 7 sheep showed oestrus, at the latter
8 sheep, but the total number of dicestrous cycles experienced by
these sheep is seen to be 10 and 22 respectively (Table III). At
Tirmelo, the majority of active sheep experienced only one dioes-
trous cycle, the maximum number of cycles being 3; at * Grootfon-
tein,” the majority of active sheep experienced 2 and 3 dioestrous
cycles, the maximum number of cyveles being 5. It should be pointed
out that one sheep in each of Groups IL and IIT exhibited oestrus
during October; no previous activity had been observed in these
sheep, and no instances of activity during September, October, and
November were observed at “ Grootfontein . (Appendix 6, Tables
IX to XVI.) Apart from these two instances of activity at Krmelo,
the remaining limited activity appears to have been restricted to
May and June, while at < Grootfontein ” sexual activity occurred
in all the months from April to August.

With the exception of two cases in Group V and one case in
Group VII, the onset of sexual activity may be considered to have
commenced after oestrous observations had begun. It appears,
therefore, that these sheep experienced a restricted season of sexual
activity (Appendix 6, Tables IX to XVI).

By consulting the details of the oestrous observations and the
individual weight data (Appendix 6, Tables I to XVI), it wiil be
found that most of the sheep at both centres which experienced
sexual activity are below the average weight of their respective
groups and, in fact, in many cases theyv are some of the lightest
sheep.

Conclusions.
1. Observations were made to determine the effects of trans-

ferring 40 autumn-born Merino ewes at the age of 10-5 months
from the Karroo to the eastern Transvaal.

The observations are reported up to the time when the sheep
B 1
were 18-5 months of age.

It is indicated that the plan of the experiment eventually aims
to ascertain the influence of the absence of breeding and the time or
season of breeding upon ovarian activity and the rhythm of the sexual
seasons,

2. Merino ewes under Karroo veld conditions up to the age of
18-5 months, attain a weight of 60-1 1b. off shears, and they yield
an average orease wool weight of 8-6 Ib. Fifty per cent. of such
sheep are sexually active when from 12 to 13} months old. Sexual
activity 1s restricted to the months of April to July, during which

period 7 dioestrous cycles may be experienced, From July up to at
least the middie of November, such sheep are in anoestrum.

3. Merino ewes reared under Karroo veld conditions up to the
age of 10-5 months and then transferred to eastern Transvaal farm
conditions, suffer great inhibition of body growth. They maintain
an almost constant weight for 7 months and weigh 39-6 1b. off-
shears at the age of 185 months. The grease wool production of

siuch sheep is 63 1b.
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No sexual activity is experienced by such sheep up to the age
of 18-5 months.

Nutritional factors are responsible for these adverse effects.

4. Very satisfactory body growth and wool production result
when Merino ewes 10-5 to 18-5 months of age are fed a daily ration
ot 4 to 6 ounces of maize, 1-5 to 2:0 Ib. of lucerne hay and a lick
of bone meal and salt. Average off-shear weights of 56-8 to 65-6
ib. are attained at the age of 18-5 months, and the grease wool yields
of such sheep range from 7-9 to 89 lb. Twenty-three to twenty-
seven per cent. of such sheep are sexually active when from 12 to 17
months old, but in the majority of cases only 1, 2, and 3 dioestrous
cycles are experienced, the greatest activity occurring during May,
June, and July. While a few cases of a single oestrus may occur
after July, the majority of the sheep are in anocestrum for at least
25 months.

An alteration of climate appears to have some effect upon the
duration of the sexual season; a change from the Karroo to the
eastern Transvaal reduces the number of dioestrous cycles expe-
rienced by approximately 54 per cent.
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EXPERIMENT 7.

Fig. 28.—Group 1: 23.7.35.

Fig. 29.—Group 11: 23.7.35.

Fig. 30.—Group III: 23.7.35.
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ExXPERIMENT 7.

Fig. 33.—Group VI: 23.7.35.
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ExXPERIMENT 7.

Fig. 34.—Group VII: 23.7.35.

Fig. 35.—Group VIIL: 23.7.35.
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EXPERIMENT 8.

Tur ExFrcrs oF INOCULATION, SITEARING, AND DIirriNe
UPON SEXUAL ACTIVITY.

In most areas in South Africa, inoculation against bluetongue
and dipping against external parasites are essential practices.
Generally, inoculation is done about three weeks before shearing,
which is followed by dipping. The usual custom is to complete these
farm operations before the mating season which, when autumn lambs
are obtained, falls during October, November, and December, or
even until as late as January.  Variations of the order of inocula-
tion, shearing, dipping, and mating do occur, for, in some areas,
shearing is undertaken later and even as late as February. 1t is not
necessary here to enter into the pros and cons of the best procedure
for any particular area. It is evident that less difficulty in regulat-
ing the practices must be experienced when mating is done during
the autumn than when spring mating is undertaken.

Ifrequently, suspicion exists that inoculation, shearing, and dip-
ping affect the sexual activity of ewes in that either the onset of the
sexual season is delayed, or the continuity of the dicestrous cycles
is interrupted. Apart from making observations to prove or dis-
prove these beliefs, it appeared that any information relative to this
aspect would serve to render the findings in all other experiments
reported here more complete.

The object of the experiment was to ascertain whether the oes-
trous cycle in the ewe is affected in any way by inoculation, shear-
ing, and dipping.

Materials and Methods.—Six groups of sheep, each consisting
of 10 well-grown mature Merino ewes, were drafted into the experi-
ment on October 13th, 1933. These sheep had been inoculated against
bluetongue, shorn, and dipped a year previous to their inclusion in
the experiment. It is not known whether all the sheep were hred
the previous season.

The sixty sheep were grazed in one flock on natural pasture and
they were given a constant supply of a lick consisting of two parts
of bone meal and one part of salt. Dosing for gastric “and intestinal
worms was carried out at 28-day intervals.

The flock was brought to the observations yards once daily for
oestrous observations for which vasectomised teasers were used; the
sheep were tested in groups of 10-15.

The sheep were weighed at 14-day intervals: they were starved
for 12 to 14 hours before being weighed.

The treatments of the groups are given in Table T.
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Tasre I.
Group. ‘ Inoculation. \ Shearing. ‘ Dipping.
‘ February...... ‘ February...... March.
No November. .... | January and February.
‘ No November..... No.
No February...... January and February.

No February...... No.
October. .« .+ November ‘ January and February.

Results.

The weight data of Groups 1 to VI are given in Appendix 7,
Tables I to VI; the average weights at each period of 14 days have
been computed and from these the accompanying Diagram 7 has
Been constructed.

Disgram 7.
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The results of the oestrous observations during the experimental
period of 200 days are given in Appendix 7, Tables VII to XII, in
which the various treatments to which the groups were subjected
have been included; the interoestrous periods of individual sheep
are given in these tables.

Tables IT and I1T of the text have been constructed from Tables
VII to XTI of Appendix 7 in order to present the main features of
sexual activity of each group. In Table II the total period has been
divided into six periods, the time of application of the treatments
forming a basis for such divisions.

It will be noticed that one sheep in Group I, two sheep in
Group IT, and two sheep in Group III, did not exhibit oestrus dur-
ing the experimental period. Three sheep in Groups I and IT showed
oestrus after an extension of the period of testing; in these cases
the inactive period is given in brackets (Appendix 7, Tables VII
and VIII). The two inactive sheep in Group IIL were slaughtered
for the examination of their ovaries after inactive periods of 307
and 253 days. The results of the examinations of the ovaries of
these sheep are given in Appendix 7a and Table IV of the text
presents a summary of the findings.

Discussion.

Generally, it is not considered that sheep experience a marked
setback in condition from the annual operations of inoculation
against bluetongue, shearing, and dipping, hut in farm practice
these operations are arranged not to take place shortly before or
during the mating period as it is suspected that the coming on of
heat of ewes 1s disturbed or inhibited by such treatments.

As shearing generally takes place after the first spring rains
and when fresh pasture is available, it may be expected that sheep
shorn in the spring or early summer show a sudden increase in
weight. It is seen from Diagram 6 that Groups II, TII, and VI
regained their p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>